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17 OCT 1996 



Ref.; 96-F-1923 



Ms. Randall For sberg 

Institute for Defense and Disarmament Studies 
675 Massachusetts Avenue 
Cambridge , MA 02 13 9 

Dear Ms . Forsberg : 

This letter responds to your October 1, 1996, Freedom of 
Information Act (FOIA) request. 

The enclosed document is provided as responsive to your 
request. There are no chargeable costs for processing your FOIA 
request in this instance. 



Sincerely, 




A. H. Passarella 

Director 

Freedom of Information 



and Security Review 



Enclosures : 
As stated 



Prepared by VOORHIES :gjv: 10/17/9 6 :DFOI:gr pk vl wh 




O — 1 — -r* T U I 



1 e 



R - © 1 



Institute for Defense & Disarmament Studies 



Officers 
lijiiailuo Oc^n 
iocrcx9fy 

LdutA ftOC'd 



Board 

IimUiIi Kcp|i> Ouli 
PcMT Sludiet PftffAfn, 

Hjy tvdiCt MkCf. I», 
fit ICiUiSti 

tVmrr /o* fnr«'fn,il^K«»f/ 
5:orufi;)' and A^mi C<»ni>9< 

CiVfwU Lnlvtnlty 

R*ily GOLi/ l.all 
fcofHurtiM AtU«i tor 

Matolic Coklnnft 

PhUlp Morrison 
Kunjctiusfiis Inaittrtv 

Untf M.O. Slidf p 
CerTf.T lor O*>0«K# Jrli^'W, 



fixKUtivo Dirffctor 
Randall Foreborfi 

UN NCO 

Represenc^tvi 

fljnn Ml^fs Lakhdhir 



675 Massachusetts Avenue 
Cambridii« MA 02 139^ USA 




Tel: 617/354-4137 
Fax: 617/354.1450 
/ vmai): iddcGworld.&td.com 



1 October 1996 



Mr C. Y. Talbott 
FOT Office 

Directorate for Defense Information 
Fax No: 703/693-7341 (Tel; 703/697-1180) 

DeAr Mr. TalboH: 

I would like to make a Freedom of Information rw^u«bt for a copy of 
th^ U.S. submission to the GEMI, Global Exchnnge of Military' 
Iiiformation, made in Vienna, Austria, on or around 30 April 1996, 
AS a confidence-builing measure aaflociatcd ivith the Treaty on 
Conventional Armed Forces in Europe. 

The agency in the Dwpartrntrnt of Defense responsible for the release 
of th$ document is the Office of Arms Control Implementation and 
Compliance Lt Col Michael McNiff (OUSDiAJScT), 3E129 PNT, 7- 
HiSft), in that office, suggested that I route the request through the 
FOl process. 

Tlie documenl, which is distributed to other governments and 
updated annually, i? not classified. We plan to use it in a nonprofit 
research and public education project, in which this Institute will 
publish a survey of post-Cold War trends in armed forces. 

The document is readily available and is less than 50 pages long. 
Wtf wuuld be glad to pay any coj»l5, such as copying, associated with 
this request 

Since our deadline for using this material 1g 30 November 1996, we 
would be very grateful for your help in e.xpfc?ditiug the request. 

Yours sincerely, 

(Ms.) Randall Forsberg. Exijcutive Director 



4 



w 

a. 



a. 

s 

O 



^ cn 

ro 
c5 
o 



o 

o 
O 
CO 

c5 
o 



i 

I 
z 
O 

H 

o 
z 

o 

o 



Oi 
o 

3 
o 



N 
<D 

a 

a 

o 

3 
3 

3 

3 



> 

71 



s ^ 

p o 

m ^ 



^1 

o o 

-I 

X o 
> 71 

O o 
mg 

O < 
■n 5 

li 



> 

-< > 

> < 

d o 

O m 

z ^ 



> 
o 
o 
o 

a 
> 
z 
o 
m 



> 

U 
X 



m 



"O 

> 

o 
m 



O 

T1 



o o 



CO 
H 

m 

ii 



^ CO 

«- o 

c > 

*2 m 

^ 7) 

CO 2 



o 



o 
> 

71 



> 

O 
m 



o 

o 



o 

-n 



3 

3 



ID 
C 

o 

3 
CA 



si 
|i 

§1 

m a 
o S 

-< m 

-n E 

Tl 



m 



O 
•n 



m 

a 
o 
o 

li 

i i 



£ i 

o 

0) 



a 
> 

o 



O 

> 

s 

m 



c 

CO 



c 

CO 

CO CO 



o 
o 
o 



m 
o 

> 
r- 

O 
■0 
m 

> 



CO 

o 
o 

> 



1 ^ 

CO CO 

ii 

I I 

o m 

ii 

o 
o 

I 

z 
o 







CO 




to 




(US 


c 

CO 


(US 


c 

CO 




m 


m 


o 


o 


> > 


c 


c 


m 


m 


o o 


o 


73 


z 


z 


i ^ 


o 


O 


H 


H 






•0 

m 


o 
o 




o 




> 




r- 


o 




z 


o 


s: 




o 




o 






o 






> 










z 








> 


o 








ND 



CO 

m 
o 
o 
m 

T1 



CO 

m 
o 
o 
m 



CO 

m 
o 
o 
m 
■n 



CO 

m 
o 
o 
m 



CO 

m 
o 
o 
m 



c s 

^ CO o 

o ~ 

z -n 

O 01 
00 

N> -n 



g 3 O 

> c 

oi > 

^ 

S -< 

z X 

o m 

^ O 

to ~i 

8 « 
o 





c 


o 


o 


CO 


1 


lO 






N3 






O 




I 


z 






— ^ 
C7i 
->4 




CO 

s: 


e 
OI 




H 


Ol 




X 


o 






o 




X 









d 

Z 
o 

s 

2 

m 



a 
m 



CO 
H 
C 

> 
7) 







c 




CO 


c 


z 




•>! 

o 


CO 


o 


o> 

o 


CO 


o 




Ul 




a 


Ol 




X 


CHBAI 


c5 
o 

Z 




IILLAF 


Z 




FOLK, 




o 




GQ 


O 








00 




-n 








O 


e 
W 




r- 


o 






:^ 














CO 


00 






n5 

0) 







o 

CO 

(O 
3 

ai 
o 

3 
O 



-n 

a 

I 

c 
cr 
o 



(O 
(ft 

o 



C 

a - 
S s 

« o 
no <ft 
(0 s 

o 
o 



9 3- 

O o O 
>< Q 



9 



— ^ w 
CO 



o 
z 
> 

H 
to 



o o 



»<» m 
o 5 

■n o 

m o 
o > 
O Z 

S H 

m o 



1^ 

Q ^ 



si 

3 m 

r- O 

H "n 

> O 

— m 

O -0 

^ 2 
s o 

> < 
d o 
o m 
z o 

z 

> 

o 
o 
o 

z 
o 
m 



> 

o 
m 



H 

m 

1 1 

o nl 
> o 

-n ^ 



fil o 

* > 



(D 



> H 

3 > 

o 
:x) 
m 
o 
g 
< 

CO 

o 
z 



^ 73 
5 o 

^ z 

5 

I 

< 

CO 

o 



< 
o 
o 

CO 



^ m 
o 

m 



> 



> 



dP 

5 

H 

m 
z 

H 
O 



I 
m 
> 



7) 5 
CO CO 

^ 2 

o 
z 

o 
o 

> 
z 
o 



< 
o 
o 

TJ 
CO 



< 

o 
o 

CO 



c 


C 


CO 


CO 


> : 


m 


73 • 


c 


m 


o 


C : 


o 


73 




'• 




> i 




73 








< ■ 





CO 

m 
o 
o 
m 




ft o 3: o 
^'J m m > 

^ m g 

1 ^5 

> 
o 



CO 



O I O 

^ m m > 

: 5 S 

^ m :d 



to 



o 
o 

00 



n3 

s 

m 



CD 

03 m 

> 
o 

CO 



^ CO 

Ol 

N3 

o 

«3 



I 

CO 

I 
z 
o 



5 o 

->J z 



o 

d 
o 



o 

o 



w C CO 
0? CO o 
O 

N H 
C*i H 
Ol > 

o ^ 

00 
CO 

o 

CD 



a 

(» 

CO 

(5* 

3 

5' 

3 

a 



2 

I 

o 

CO 
e 

O" 

o 

3 

O 
3 



> 



>i 

o o 
|o 

K» m 
z o 

> 

-n O 

m Q 
o > 
O z 
2 N 

m o 
So 

si 
si 

S m 
F o 
H "n 

> O 

^ >o 
-< O 
^ m 

O TJ 

^ 2 
s 9 

> < 

H 5 
O 



> 

o 
o 
o 

73 

5 

Z 

o 
m 



5 

o 
m 

O 



H 

m 

1 1 

o m 
> o 

(0 CO 

m 

^ CO 



S > 

CO o 



CD 

<D 

A 
O 
3" 
« 
O 



O 

o 

X 
"0 
CO 



> I 
i > 

^ s 
-< 



> H 
i > 



-n 
O 

72 
03 
O 

o 



ro 
Z 

5 o 



> 



> X 

li 



5 

g 
< 

CO 

o 
z 



T1 

o 
o 



o 

CO 

o 
o 



o 

CO 

o 
o 



i 

o 



00 

> 



^ c 3 
-J CO o 

« H 
X 

o 
o 
o 



ro C "Ti 
<o CO O 

N3 X 



C*J C "H 
W CO O 
X 



S 



O 

c5 
o 



C5 
o 



CO 
00 
o 
N3 

a 

C5 



52 

I 

o 
c 

CO 
H 

o 
z 



5S 

o 



<*> c "n 
w CO O 

X 

to H 



m 



o 

00 

ro O 

o 
o 



o 

Q 



2 

o 

ro 

s 



0 : 
X i 

1 : 

m ■ 

X ■ 

CO : 
O : 
z ' 



C*> 7v O 
1 X > 

Q 



ro 

e 

o 

o 
Q 

rfi 



X 
X 

m 
o 

o 
I— 
o 
c 



03 

o 
CO 

Q 
Z 

ro 

o 

CO 
m 



a 

m 
S 

3 

SI 
o 

3 



5- o 

JQ 3 

c 3 

C0 S 

a =. 
on 
3 S 

CO o 
o 

2. 3 

nag 

o O o 
3. ffi _ 

2 » "* 



a 



> 



G) O 



s 



w m 

> 
-n O 

m Q 
o > 
O z 

SH 

m o 
Ox 

is 

si 

r- O 

>o 

X X 

-< o 
= m 

O -0 

> < 
do 
O ni 

z 

> 

o 
o 
o 

X 

z 
o 
m 



X 

> 

O 
m 

O 



m 

1 i 

Q m 
> o 

:!« H 

m 

CO 



fii > 

1 n 

to ^ 

CO o 



5 5 
^ z 
-n 
> 

•< 
g 
< 

CO 

O 
z 



CO 



O 
c 
z 



g 
< 

CO 

O 



IN) 



> 

JO 
CD 

o 

Z 

m 
o 
o 

73 
-0 
CO 



o 
o 



H 

o 

I 

f- 
-< 

g 
< 

CO 

o 



lO 

o 



X 
Z 

5 

g 
< 

CO 

o 



I 

> 

CD 
O 
73 
Z 

m 

o 
O 

73 
"0 
CO 



X 

> 

73 
03 
O 
73 
Z 

m 
o 
O 

73 
-D 
CO 



O 
73 

O 



o 
o 

73 
T3 
CO 



O 
O 
73 
"0 
CO 



c*> c "n 

■i CO g 

cn 7J 



o 

Q 



O 
00 



s 



CO 
H 

m 

I 

73 



CD 
> 



t c 3 

CO o 
c5 73 

o 
Q 



w c "n 

«S CO O 

d X 

00 H 



^ C 2 

CO g 

O 73 



c 3 
CO O 



O 

cn 

o 

o 
Q 



O 
73 
C 

z 

-< 



o 
o 



o 

00 
e 

cn 
<Q 
o 
o 



CD 
73 

P 
Z 

o 



o 
o 



e 



X 

o 
o 
o 



o 

00 

c5 
o 



o 

e 



I 
o 
o 
p 

H 
X 



oj c "n 
^ CO O 

o ^ 
c5 
o 



o 

CO 

o 

o 
o 



O 

<D 
CO 

3 
01 

o 

3 

S. 
i 

fi) 



O 
O 

Sao 

; s -a 



3 

g <D o 
5 S o 



o 

X 

> 



>l 

O Q 



s 



5l 

m 

^ 3 
> 

m Q 
o > 
O z 

S H 

m o 
z 9 



5^ 

is 

si 

n o 

>o 

-< O 

= m 

O -o 
^ 5 

> < 

o m 



> 

o 
o 
o 

a 
> 
z 
o 
m 



m 



I 

m 



o m 

> o 

(O CO 

^ m 

*- 2 

fil o 

fil > 



c 

CO 

> 

•< 
CO 
13 

m 
o 

? 

O 
-0 

m 

73 

O 
z 

CO 

o 
o 

> 
z 
o 



CJI -J 



00 



O 



> 

z 

H 

g 
< 

CO 

O 



IS) 
-n4 



li 

^ -< 
o 



;^3 

"I 

g S 
< o 



^ m 
g 
< 

CO 

O 
z 

> 

CO 
CO 



§ > 

z 

m 

g 
< 
cn 

O 
z 



cz 

CO 
CO 

o 
o 
o 



c 



c 
o 



c 

CO 

o 



X 

> 

GO 

o 

73 

z 

m 
o 
O 

7) 
"0 
CO 



w c "n 
^ CO O 
d 73 



NJ C CO 
"1 CO o 



00 

o 
o 



o 

00 
o 
CJI 

3 



> 
o 
p 
z 
o 



CO 

d 
o 



00 
o 

o 
o 



o 

73 
73 
> 
O 

CO 



c "n 

^ CO O 

d :d 

Q S 



00 

d 
o 



to 

e 

o> 
o 
o 



CO 



CO O 
73 
H 
CO 
X 

> 
-n 



^ c 3 : 

^ CO O : 
O H :' 



CJI 

■>4 



8 =^ 



O 

o 



o 

00 
p 

ro 
«3 
o 
o 



i 

m 
m 



5 



C*J c *T1 

CO O 

O 73 
" H 
CD 
73 
> 
O 

o 



00 

o 



o 

00 
o 
CJI 
CO 

d 
o 



O 

<D 

CD 

(Q 
3 
PI 

a 
o 



to 



Sao 

a — 

^ 3 <B 
3 w n 

fil «D s: 
3 <^ 3 

Sf o 

o <o 2 
? 

g o o 

|S o 
Is 



o 
z 
> 



Sz 

N I 
M m 

-» > 
■n o 

mg 
o > 
o z 

S§ 
s ^ 
rn o 



-I 

r- o 
H -n 

> O 
:D 73 

-< o 

o 3 

s 9 

> < 

O rn 



> 

o 
o 
o 

7i 
O 
> 

z 
o 
m 



> 

o 
m 

CJI 

O 



CO 

»i 

H 

m 

1 i 

o m 
> o 

I!" H 

^ m 

p) o 

= ^: 



00 

> 



> 

-n 
O 
7) 
O 
m 



CO 
U1 



CO 



> 

^ > 

-n 
o 

7) 
O 

m 



S > 
o J) 

3 o 
o 

o 
o 

> 
z 
o 



CO 



IS 

> 

73 



ro 



^ 7) 



CO 



^ 2 



m 



> 

7) 
-n 
O 
7} 
o 
m 



W CO 
CO 2 

SI 

CO 

o 
c 



> 
o 
o 



o 



c 

CO 

> 
o 
o 



CO 

m 
o 
o 
m 



c 

CO 

o 
m 



o 
O 



c 

CO > 
G> 7} 

CO 

5 



s 



o 

CO 
CO 
o 
CO 
CD 

4^ 

00 



m 
> 

-n 

CD 



CO 

o 

2. 

N 
Z 
o 

00 
CJl 



CO 



i 



Oi c c 

•i CO > 

05 0 



> 

-n 

CD 



o 

c:> 



5 



CD 



00 
o 

a% 
to 
o 
o 



o 
6 

CO 

o 



i 

I 

z 
o 

H 

o 
z 

o 
o 



CO c "n 

s- 

o 



o 

00 



ro 

ox 



O 
■0 

I 
m 

X 

CO 

O 
z 

o 
> 



o 

CO 

o 

o 
Q 
o 
o 



o 

CO 
o 
CO 
CJt 

<5 
o 



i 

CO 
c 

C7 
O 

S. 



(Q 

3 g- o 

" 

n B) 

3 S 
^ % 

!«! 

O o o 

2 m 3 
=• X O 

55 o> ^ 



3 

(0 



O 
X 

> 

7) 



o o 



5 



N» m 

> 
OS 

■n o 

mg 
o > 
o z 

S5 

3 H 

mo 

i 

§0 
S| 

H 
si 

r- O 
H "n 

> O 

•< O 

O -o 

^ 2 
3 O 

> < 

o m 
z o 



> 

o 
o 
o 

7J 

z 
o 
m 



■0 
> 

o 
m 



O 



H 

m 

i i 

o m 
> o 

<0 CO 

0) o 

SI > 



O 



to 2: 



> 



> 

71 

O 

O 

m 



> 



> ^ 



O 
XI 

o 
m 



CO 



o 
m 

TJ 

m 
o 

> 
I- 

o 
m 

o 
z 

CO 

o 
o 



03 
CO 



5 

> X 

3 > 

7} 



CO 

> 



O 

o 
m 



1 

o 



> 
o 



c 

CO 
CO 

o 
o 
o 



o 



;^ c ^ 
S CO o 
o 

p 



m 



c*> c H 
W CO 5 

3 > 

z -n 

CD 

5 



CO 



w C - 

» CO o 
o) O 
N H 



w c X 

<=2 CO c 

CJI 



GJ C O 

^ CO I 



CI 



o 

GO 
CO 



CD 



IS) 

Z 
o 

00 



CD 
C 

m 



•-t P 

00 



Q 



o 



CO 

O 



X 

> 
z 

> 

-n 
CD 



S ^ 2 

«^ CO X 
01 > 
00 g 

> 

-n 

CD 



o 

00 

o 

o 

ro 

00 

n5 



O 

<D 
0) 



s 

CO 



^1 



s z 



- : i 

0 ^ SL 

1 a _ 

SI <D 
3 O 

sf - 

III 

a <o ^ 
X o 

(A 



> 
7) 



>i 

o o 



m 

^ s 
> 

-n o 

m Q 
o > 

2^ 

S H 

m o 

"I 

si 

S m 
I- o 
H "n 
> O 

^ ^ 
-< o 
= m 

O -a 
^ 2 

ii 

do 
O ni 
zo 

z 

> 

o 
o 
o 

z 
o 
m 



> 

o 
m 



O 
-n 



(0 

t 

H 

m 

5 m 
> o 

-k m 
o 
> 



c 
PI 

CP 



<D 
(D 



X 

> 

7} 

Tl 

O 
73 
O 

m 



3 > 



O 

7} 

o 
m 



> 

Tl 



X 

> 

TI 

o 
71 
o 
m 



3 > 

nri 
O 

o 
m 



> w 
o X 

> > 



o 
> 



> 

-n 



O 
7) 
O 

m 



> 
o 
> 



i 



> 



5 
5 

Tl 



c • 


c 


CO 


CO 




o 


i 


m 




z 


o 


H 




CO 







7t C > 
CO Z 
o» Q 



o 
OI 

cn 
oS 
o 

m 



m 
7} 

CO 

O 
z 
> 



c 



gem 
cj m 

-n 

> 
-n 

07 



<^ 7^ O 

X CO 



CO 



> 



o 



ro 

-si 



00 



CO -< 

01 -D O 
A 7s 

2 o 

O H 

«i > 

Z > 

-i. GD 

o 

ro 

2 
m 



ro c X 
^ CO 5 



CI 

o 
OI 

•A 

GO 

i 



> 

-n 
P 
X 



> 

Tl 

09 



ro 



o 

00 

o 

o 
M 
00 

rs5 



O 

(D 
(0 

(5' 
3 

5' 

3 
O 



-n 

I 

< 

a 

CO 

c 
cr 
o 

s. 

3 
Dl 
«i* 

O 



ro 



CD 

Sao 

II i 
I 3 S 

tt ID S 
3 0 3 

Sf o 
o « 2 

|:° 

(0 



O 

z 
> 



X Tl 

>i 
ii 

N X 

»>» m 

!^ 

o > 
O Z 



m 



§5 

is 



CO 



o 



si 

> 
31 



m 
O 



I- o 
H Tl 

>o 

-< O 

= m 

Z CO 
Tl- 

O -a 

^ 2 
S O 

>< 
do 
O ni 



> 

o 
o 
o 

Z 

o 
m 



T3 

> 
o 
m 



O 

Tl 



I 



m 
o 

CO 



r- 
5 
> 

CO 

o 5 
^ m 

CO 



S > 

to AS 



(D 



O 



O 



5i 



o 

X 

m 



5 

Z 
H 

O 

"Tl 

r- 
m 
m 



C«9 



73 



m 
z 



I 
m 



CJ1 
N3 



3 ^ 

> X 

3 > 

7) 

-n 
O 
72 
O 

m 



3 2? 
> I 
3 > 

-n 
O 
7} 
o 
m 



o 



3 > 



O 
O 

m 



i 

O 



CO 

m 
o 
O 
m 



c 

% 

m 



c 

-n 
m 



c 
m 



CI z 

<^ CO o 

z 

o 

CO 
O 



°2 CO 
ro 

CD 
O 



o 

o 

o 



I 

CO 

I 
z 
Q 



o 
o 



ft ^ £2 
«2 m m 

Q uj 

^1 ^ 

Z X 
o > 

q 00 

e 
CJ1 

i 

m 



S5 H ^ 



o 
> 

09 



CO 

9! 

CO 

m 



S ^ 5 

00 > 

2 1 

00 I— 



ft 5 
<o m > 



o 
o 
o 

o 

ro 

CD 



m 



z 
> 



> 

GO 



fO 

o> 

CO 

o 



o 
o 

o 
CO 
Ol 
CD 
Q 

m 



a 

(0 



i ' 

« -s 

□ O ^ 

of- 

III 

^ — 

=• X O 
3 M ^ 

«• 



> 

7J 



>l 

C) o 



s 



5l 

N> m 

O 9 



-n O 

m Q 

o > 

O z 

S H 

rn o 



is 
si 

m r 



Em 
I- o 
H -n 

> O 

71 31 

<o 
— m 

O -u 
^ 2 
s 9 

> < 

O m 



> 

o 
o 
o 

7! 

a 
> 
z 
o 
m 



■D 
> 

o 
m 

O 



CO 
H 

m 
c 



o m 

> o 

(0 CO 

_», m 

fit o 

CD o 



9 



o 



§1 

ii 

d CO 

I 

■n 
r- 
m 
m 



CO 



O 2 



00 



O 
C 



m 
c 

73 



O 
7i 
O 

m 

CO 

m 
c 

o 

m 



ii 

2 m 

5^ 



m 
"1 



55 



o 2 
o 



m 
rn 



U1 



O 
O 

> 
z 
o 
m 
7) 

z 

o 
I 

m 
-n 

> 
o 



m 
m 



z 
o 
c 

CO 

I 

m 
c 

7) 



C 

CO 

m 
c 
o 
o 



o 
z 
o 



o 

5 

o 



c 

CO 

o 
o 



± H O 

Si 

o m 

z 
o 

o 

o 
o 
o 

m 



52 ^ 

00 9 

-* o 

Q z 



o 
o 
o 



o 



CO c- -< 
<^ -0 o 

-4 O 



m 



c 52 
CO > 



g 
m 
O 
p 

O 
> 



M C "0 

ro 3] 

a r- 

R X 

oi P 

°5 -r 

o ± 
o 



<^ CO 



o 

(5' 

3 

a 

a 

9 



< 

o 

CO 

c 
a 
o 

S. 

3 
&I 

O 



Sao 

zgi 

I a s 
»^ s 

III 



a <D 
=• X 

3 fit 



o 



> 

H 



>i 

0 o 



55 

»«» m 

^ 3 
-» > 

■n o 

i ' 

O > 
O z 

9g 
3H 

So 

si 
P 

F o 
H -n 

> O 

^ ^ 
-< O 
— m 

Z CO 

n "* 

O u 
71 7^ 

> < 
do 
O rn 



> 

o 
o 
o 

73 
O 
> 

z 
o 
m 



> 

o 
m 



CO 

>! 

H 

m 

1 1 

> o 

(0 CO 

^ m 
<- 2 

ai o 
fii > 



3 



G> 



CO 

• m 
o 
O 
z 
o 

> 
g 
S 



CO 

m 
o 
o 
z 
o 

> 

z 

m 

g 
< 

CO 

O 
z 



-Ci CO 

- m 
S O 
m o 
3 z 
o 

> 

z 
m 
m 

"0 

m 
g 

H 

o 
z 
> 

■n 
O 
:d 
o 
m 



o 
O 

I 

-n 
O 



o 
o 

> 
z 
o 
m 

7} 

> 

z 
m 
-n 
O 
73 
O 

m 

CO 

> 



O 5J 

ii 

CO CO 
Z 2 



5 

CO 

o 
c 



o 

o 
m 

CO 
CO 

o 
c 



o 
o 
s: 

> 
z 
o 
m 

X 



m 



o Q 

1^ 
c c 

CO CO 

ii 

m r- 

d o 

33 

o 
m 

CO 

o 
m 
z 



5 



m 



o 
o 

i 

-n 
O 
33 

5 



C 

O 
O 



c 

CO 
CO 

o 



X 

o 
o 



o 
z 
o 
c 

CO 

z 

o 
m 





C 


o 


03 


C 


o 




C 






CO 


> 


e 


CO 


> ; 


o 


CO 


5 




















O 




■D 


o 




"0 


Q 






c3 
o 




t— 

m 


c5 

Q 




r- ■ 

m ; 


o 




LE 


z 




c_ 


Z 




c_ . 


z 




c 


o 




EU 


o 

•>! 




EU 


3 




EUl 


'Si 




z 






z 






z 


o 

to 




m 


o 

to 




m 


o 

to 




m 


00 

i 




ON 


N 

00 

i 




ON 


ro 

00 

i 




ON 



2 :p ^ 
> o 



z 

I 



5^ o'' S 
<^ I > 



c5 
o 



> 
> 



5 

CO 

m 



o 
o 

o 
00 

c3 
o 

m 



K 00 

c5 
o 

Z 
o 

Ol 

o 

o 

o> 

00 

o 
o 

m 



o 

o 

(fl 

(Q 
3 
tt 
«i« 

O 
3 

S. 
3- 
i 

fil 

5* 



(p 

Sao 
'I 3 



fil o 
3 2. 

o 
o 



?1 

P <D O 



3" 
CD 

|S O 
01 



> 



>i 

G) O 

io 

M m 
z o 

^ S 
-» > 

OS 

mg 
o > 
o z 

o Fi 

m o 

i! 

is 

s| 
si 

s m 
r- o 

> o 

7i 39 

-< n 
= m 

O D 

> < 
do 
O rn 



> 

o 
o 
o 
;o 
a 
> 
z 
o 
m 



Q 
m 



O 



CO 
H 

m 

c 
z 



o m 

> o 

CO CO 

-fc m 

5J 

fil o 

fil > 



2. 
o 



CO 
H 

> 



2 
< 
cn 
O 



2 :o 
m eg 

> 

Z 

m 
m 

X 
■0 

m 
g 

H 

O 

I 

-< 
-n 
O 

O 

m 



3 



ii 
i| 

OS 

51 

Q 2 
z 
m 
-n 
O 
7) 
o 
m 

CO 



CO 



GO 



CO 

m 
o 
O 
z 
o 
-n 

CO 
CO 

O 



CO 

m 
o 
O 
z 

Q 
-n 
O 
7) 
O 

m 

CO 

m 

i 

o 
m 

CO 

c 

-0 
13 
O 
73 
H 

O 
7) 
O 
C 
-0 



CO 

m 
o 
O 
z 
a 

CO 

c 
< 

7J 

m 
o 
O 



> 
z 
a 



o 

73 
O 

c 

T3 



CO 

m 
o 
o 
z 

D 

I 



m 



o 
O 

I 

73 

-n 
O 
73 

i 



CO 

i 

o 



m 



H c o 

^ CO > 
13 



o 



-□ 
m 
z 

D 
1— 

m 

H 

o 
z 

5 



w c 
^ CO 
lO 

o5 

Q 



> 

13 
13 

m 



to 
o> 
n5 
o 



O 
z 

o 
> 





C 


o 


5g 


c 


o 




C 


o 




C 


o 


o 


CO 


> 




CO 


> 




CO 


> 


o 


CO 


X 


ro 
















s - 


CJI 




m 


M 




13 


Q 




13 


Q 




13 : 


CD 
O 




73 


c5 
°= 




I 


<j» 
o 




r- 
m 


Q 




r- 
m 




73 
-< 


Z 






z 




c 


Z 




c . 


Z 




13 


CJI 




. SM 


o 






o 






o 
->l 




OIN 


o 
CI 




H . 


O 

fO 




jTl 


O 

IV> 




m 


o 

cn 






OJ 




3= 


ro 




Z 






z • 


o> 




z 


3 




X 


00 




o 


-A 
00 




o : 


o 
o 




o 








§ 






i 






§ 







o 

(5' 

3 



3 



(Q 

Is. 

II i 

— 

s 

Sf o 

O CO o 
o «^ 

g (D 
5'g ^ 



n 
> 



>i 

G) O 

M m 
-* > 

OS 

-n o 
m o 

Si 

3 ^ 
rn r» 



s m 
F o 

> o 

-< o 
= m 

O -O 

> < 
d 5 
o m 
z o 



> 

o 
o 
o 

73 

a 
> 
z 
o 
m 



-0 

> 

o 
m 



O 



< 
> 



CO 

m 

c 
z 



a m 

> o 

(0 (0 

^ m 
o 

to ^ 

S P 



3 



I 

o 



- ^ 5 



€0 
H 

5 



> 

7} 



m 
> 



z 
o 



I i 

5 5 
o ^ 

I" 
2 
< 

CO 

o 

- z 





H 




X 






m 


o 
















z 




m 




m 




o 




H 




O 




z 




> 








-< 




-n 




O 




73 




O 




m 



eg 

m 

CO 

m 

1 

o 
m 

CO 

c 

"0 
O 

o 

O 

c 



73 
CO 
H 
CO 

c 

73 
< 

m 
o 
O 



> 
z 
o 



CD 
73 
O 

c 

■0 



IS 

ii 
li 

m 
> 

73 



m 



m 



o 
o 

> 

73 
Ti 
O 
73 

? 

O 



m 



m 



N3 €- 
C3> T3 



N3 



O 

ro 
m 



O Q 

ii 

73 



o 
o 



I 



ro 

e 

c5 
o 

m 



o 
> 

TJ 
O 
O 

c 

73 
H 
Z 

5 



M 
Oi 

o 

ro 

c5 
°, 
Z 

e 
O 

m 



z 

I 



i 

-0 
o 
o 
c 

z 

5 



w c 

H CO 

Ca3 
Q 

Z 



Ca3 ^ 
^ CO 

i 



> 



c o 
> 

-0 
-0 

m 
z 
o 

r- 

m 



5 



w c m 

^ CO 



o 
n5 
^= 
z 



o 

(D 
(0 

(O 
3 

Si 

o 

3 

O 
-* 

5 



<Q 
O 

o 

<Q 

3 



(D 

Z 
O 



~ <D 
, CO o 

3 o 

? ?^ 

O o o 
=• X o 

& ^ 

<0 



O 
X 

> 



>i 

O Q 



5 



»^ m 

^ S 
> 

-n o 

m o 
o > 
O z 

2 N 

i§ 

m o 



is 

si 

si 

r O 
H -n 

>o 

7) 7) 
-< O 

= m 
O -0 

73 S 
d O 

o m 



> 

o 
o 
o 

73 

o 
> 
z 
o 
m 



r 
5 
> 

CO 

o 



3 
C 
fil 

%D 
CO 



no 
> 

m 



o 

■n 



H 

m 



;;i 

O 

CO 

»! 

H 

m 

CO 



> 

m 

o 
> 



(5* 

9 



s 



55 5 



ii 



o 

O 

m 

CO 

m 

< 
o 
m 

CO 

c 
o 

o 
o 

C 



s < 

m 
o 
o 
_z 

> 
z 
o 



m 



C. 



O 
Q 



e 

s 

m 



> Z 

CO 

m 

33 



N> C_ Q 
^ 

^ i 

5r > 



ro 

o 

§; 

m 



a 

<D 

2. 

3 

O 
3 

O 



0) 



CO 

^ S z 
SS 3 

o a SL 
fas 

§ S i 

S^g 
8^S 
• ar ~ 
o o O 
2 m 3 
|S O 

Si Q 



o 
> 



o o 



5 



^> m 

.^^ 3 
-•^ > 

-n a 

m Q 
o > 
O z 

11 

m o 

i! 



gf 
ii 

3 m 
r- O 
H "n 

> O 
39 7) 
-< O 

O 10 

> < 
do 
O m 



> 

o 
o 
o 

z 
o 
m 



> 
o 
m 



O 
■n 



01 

m 
c 



o m 

> o 

CO CO 

IT* H 

^ m 

<- S 

Ql O 

2 Tl 



s > 



z 

Q 



o 
z 
> 



O 

m 



c 

CO 



c 
w 

9 
> 



5 



3 
■o 
o 
a. 



ro 

3 
CL 



Q. 
> 



I 
a 
< 

o 



o 



0) 



Z 
> 

o 
o 
o 

o 
> 
z 
o 
m 



r- 
5 
> 

C/3 
O 



3 



C 



> 

S 
m 

> 



Q. 
C 
(D 
01 

8 



O 
3 

o' 

3 

I 



O 

S £ 

3 fli 

3. =r 

O 

a 



2j 



O H 

8 3 £ 

2. o o 

a a 



o 

o 
-3 



(3 



c 
cr 



CO 



c 

< 



O 

S 



Q. 



o 

fl> 



01 

a. 

2 



o 

3 
O. 



<D 



<P 
3 
0> 
3 

O 
O 

o 

3 

o> 

01 
3 
Q. 



O 
o 
o 

3 
<D 
W 
fl> 
3 
Q. 



Q. 
(D 



I 
I 

O 

o 

I 

3 

o 

3 

$ 

a 

5 



U1 
O) 
00 

ro 



00 

s 



lo 



S 3 

S CO 

O A> 

O ^ 



' fl> 3 3* o 

c J! 2 S 
« - i 3 

3- S. 5" 3 

a> 3 ^ <D 
< 5" S 

Q fl» 3 
2 2.8 



^ =• tt ? fi: <^ 



3 3 
3*3 

i5 

S: 

2 3 

3 O 



ST o- ST « 

•< 3 O 



lO 
CO 
Ul 



Ills 

"If'? 

A o o 



O 

z 
> 

3 



si 

P 
p 

-I o 

>■» 

(0 
O 



> 
z 
o 
m 

o 



515 

li 

s > 

is 

m 

CO 

■o 

i 

5 
m 

D 



> 

O 

o 
o 

o 
> 
z 
o 
m 



> 

5 

z 

Kl 

O 



5 
o 
m 



0) 

i 

c 



i c 5 



> o 



0) 



-J. m 



to a) 

* > 



6917 




ci» 00 


4685 




APC 
3.2.1 




6565 




AIFV 

3.2.2 


(O 
•si 


a 


HACV 
3.2.3 


Ol 

o 

00 


S 


AVLB 

3.3 


•sj 
O 
00 


3 




ATGM 


4236 


S 


GUN/HOW 
3.5.1 


Self propelled and 
towed artillery 
(100 mm calibre or larger) 

3.5 


1876 




MORTAR 
3.5.2 


O) 




MLRS 
3.5.3 


3185 




Total 
CA 

3.6.1 


Aircral 
3.6 


1461 


3 


CA, capable 
of operating 
from aircraft 
carriers 

3.6.1 


1005 


3 


MTA 

3.6.2 




1768 


? 


PTA 

3.6.3 




1759 




AH 

3.7.1 


X 


2003 




CSH 
3.7.2 


elicopters 

3.7 


00 
CO 
00 




MTH 
3.7.3 


ro 

o> 

Ol 




Surface 
Warships 
greater 
than 400 tons 
fully loaded 
displacement 

3.8 


<o 
o> 


3 


Submarines 
greater than 

50 tons 
submerged 

3.9 



o 
> 

7i 



> z 

9 ^ 

S> 

z^ 
oo 
m z 

i9 



m m 



z o 
H m 

O m 

m z 

> H 

r- 0) 

i 

z I- 

is 

5S 

oS 

o 
m 

CO 

i 

5 
m 
a 



o 
m 



€0 
H 

m 



< 
> 



o m 

> o 

<0 CO 

<o P 

o> > 



z 

o 



o 

X 

> 



> 

Q 
m 



I 

X 

o 



o 
c 

Q. 
(D 



O 
O. 



Q. 

c 

CO 

m 



m 



3 

(D 

tt 

3 



o 



Q H 

X m 
m 2 

§8 

r- m 

o ?; 

3 S 
> m 

O 

m 
a> 

■D 

i 

a 
m 
o 



0) 
H 

m 

g § 

o m 

S 2 
o 5 

-n H 

0) 
> 

m 

o 
> 



c 

CO 
CO 



Ol -Pk (#> N3 


s 




FORSCOM 
1 ARMY 
5 ARMY 
3 ARMY 

MARINE CORPS 




o 

(D 
(0 

3 
A) 

o" 

a 
? 

ft) 

o 

3 


326 
150698 
143592 

292 
144413 






ro Ca> CJI 

(DO 
on O 00 O 


a 






-sj CO 
-*J o ^ 

o> o a> 09 o 


2 


9» > 
•o -q 
u o 




o 5 K 
to a> to 
ca o ro ut o 


3 


Ci> > 
M < 


ro o) 
o O -* O) o 


S 




CP ^ a> 

o Oi> a» o 




o> r- 

GD 


ro 

5 o ^ S o 


3 




s 


CO GO 
o o S ui o 




cj ZC) 
bi OC 

- 55 


o 

3 0) 
3 ^ <D 

3 o =5 

s|l 

PI ^ 3 

(P 


lO g 
O O IS) S o 




oi >0 


o> lO 
O OJ 
O O ">! -«4 O 






ax 

<o o o o o 








8 o o> S o 


3 


<^ S 


> 

2 3 
« 3 
;» 


0)0 0 0 0 


O 


s 

<^ > 




(O O 09 CO O 




w > 


z 


cn CO 

-^00)00 




« o 

CO 

N> Z 


JO 


09 — 

ro o o 


-1 


H ? 

OI Z 


a 



> 

cn 



O Q 

0) 



> 

o 

m 



o 

Z Z 

d > m 
O H 7J 
z m CO 

ip 

o m 
z$ 
>§ 

53 > 
o z 

^ i 
m 2 

55 

1^ 

§i 
^ o 

X -n 

4^ > 

S ^ 
o o 

£ ^ 

S (0 
meg 

OH 
Z O 

r H 

m — 
X z 

> m 
z H 

Sm 

O S 

O 
■n 



CO 

;! 

m 
c 



a m 

> o 

CO CO 

o 5! 

CO 

3 "n 

» i 

<D O 

a> > 



2. 



o 



O 
X 
> 
71 



o 
m 



5' 
o 

O 



> 
31 



01 

S 



S 

3.- 



cr 
3] 



3 

a 



O 
3} 

w 
o 

i 

3 
Q. 

> 
3J 

s 
-< 
o> 

i 
& 

Si 

c 

QJ 

m 



^ ^ z 

O 5 ^ 
|ao 

5 r< 
H > m 

O H 3J 

■si 

m S 
o m 

>9 

2 z 
5 m 

m 2 



O 



? o 

1 -n 
^ > 

m ^ 

pfi 
c m 
3 CO 
meg 

H 5 
o d 
z o 

«" H 
o o 

P 

m — 
X z 

> m 

2 S 
m ;o 

02 
-n H 
O 

O 
-n 



£ 1 

o g 

0 ? 

Tl -I 

- 5 

^ i 

<o S 

<o O 

01 > 







Line 
No. 


AIR FORCE 
NAVY 




o 
o 

(A SI 
CD CO 

^ 7 3 


305575 
420538 




w 3 2 5 S 

" 3 H 3 
3* A <ft 3 

2. a CO 


O Oi 




w 


5 


o a> 




w > 

Ik o 


Jo 5 


o o 


3 


a> > 
M -n 
M < 


o o 


S 


« X 
hi > 


o o 




> 

M < 


o o 






> 

H 

o 

3 


o o 


S 


2 ii 


o 

fil a o 

^ 111 

o oo. 
Z.<2 •» 
» 2 

a 

(D 


o o 




cn > O 
K* » 3D 


o o 




2 5 

« CO 


1030 

1 1 sU 


? 


o 


> 


iS 

(O o 


s 


A M 3 O S 


-* ^ 

2 8 




<*» S 

M > 


1 


1151 

uU 1 








fS3 

00 O 






z 


00 O) 
CD Ol 




-J CO 

M X 


2. 

" 1 


^ to 

(D -* 








^ O 






CO 

O) O 




cr o "» CO 



> 

7) 



> S ^ 

X S 3 

o z ^ 

5 "0 
d > m 

o zj ^ 
z m (/> 

il 

m S 
o m 

5^ 

>9 

2 > 
o z 

S° 



m 2 

ii 

TJ CO 
> -< 



> 

o 
m 



m 



^ > 

Q 



i 



S m 

m o» 

gs 



m ^ C 



z m 

s-« 

ni m 
-n 2 

o 

-< 

O 
•n 



CO 

>! 

H 

m 

I i 



> 



c 

i 



m 
o 



CO CO 
CO 

O 
-n 

> 
m 

o 
> 



s 
a 



^ o) ro 


(a) 


Line 
No. 


REGION 1 
ARMY 
AIR FORCE 
NAVY 
MARINES 

REGION 2 
ARMY 
AIR FORCE 

MA\/V 

NAVY 
MARINES 

REGION 3 
ARMY 
AIR FORCE 
NAVY 
MARINES 

REGION 4 
ARMY 
AIR FORCE 
NAVY 
MARINES 

1 




Each respective region 
in which such forces are 
stationed* 

4.4 


ro isj M (o c»a>-^ 
to CO <o -k<oaiuio 
•<sj ->i <ji ^ ^ <D oi 00 ui Ct» <o O) o ro o <o 

OS to -Nj ^ U1 ~k O 00 O) OD ^ to lO -k <D O <0 

^ a -oi to 00 00 c*> o <o to 00 o> 00 ojoo-^ooo 




Peacetime 
authorized 
personnel 
strength 

2.3.1 


-»> ro cj ro to 
at •>! cn do cn oi o -ni 

OOOOO ODOOO>i^ ODOC»«^Ol ODOIOOO 


a 




BT 


-A lO Cl (O o 
to -»> OODO) O>00O> 

OOOOO <o o o o ui o o •>! ro <o O ^ Jv o 




APC 
3.2.1 




^ ^toio io.u-^ <oo 
ro ro.u->- '>iooio to>u 

OOOOO O O ^ OO CO O O (Jl 00 ^0001(0 


3 


AIFV 
3.2.2 




OOOOO OOOOO OOOOO OOOOO 


(fi 


HACV 
3.2.3 




to CO ro 
OOOOO rooOi^O) fooo(o-*> foooco-^ 




AVLB 
3.3 


ro ro 

OOOOO 00 O O O 00 rooo(o>^ oo o o oo o 


3 


CO 


ATGM 


— * — * cn CJ1 
CO tocn o -^ioo o) -^-^ 

OOOOO OOO-^-U cnOO->IIO 000->J'>J 




GUN/ 
HOW 

3.5.1 


Self propelled and 
towed artillery 
(100 mm calibre or larger) 

3.5 


ro ro 

CO CO cn cn o o 
OOOOO o o o a> a> o o o to <o o o o o) co 




TAR 
3.5.2 


^ ^ 00 00 

ooooo ooooo ooooo o O O 




MLRS 
3.5.3 


M lo lo ro 
ooooo o -»J o o •>! 5 a! S o 2 o) cn o o oo 


? 


Total 
CA 

3.6.1 


Aircraft 
3.6 


cn o> 

ooooo ooooo ^ UI o o ro w o o o o» 




CA, 
capable 

of 
operat- 
ing from 
aircraft 
carriers 

3.6.1 


-k ^ CO O) ^ to •>! 

o o o oostoolo 00 (o 00 <o o<oo>ocn 




MTA 

3.6.2 


ooooo ooooo ooooo ooooo 




PTA 

3.6.3 


-k CO OI <n cn 
ooooo ooooo 00 ro o -»■ ooo.u-u 




AH 
3.7.1 


Helicopters 
3.7 


-»■ lo ro 
CO cn ro 
ooooo ooooo cno^^fikco o^ooocn 




CSH 
3.7.2 


CO CO 0> CO CO 

ooooo o CO o O CO o CO o ro cn o -t^ o ro o) 


S 


MTH 
3.7.3 


ooooo ooooo O'NlOO^ o-^oo-^ 




Surface 
Warships 

greater 
than 400 
tons fully 

loaded 
displace- 
ment 

3.8 


ooooo ooooo ooooo ooooo 


s 


Sub- 
marines 
greater 
than 50 
tons sub- 
merged 

3.9 



> 

71 



Sis 

O 5 H 

C m -o 

? 3D Z 
^ H Z 

2 S f" 

5 o 
5 rn 
m O 
a c 

z m 
OS 
m CO 

S O 

5i 

si 

o s 

S3 
9 « 

o m 

C (0 

o o 
z z 

p5 

0 CD 

01 m 
I- o 



m 



> 

O 
m 



O 
•n 



H 

m 



> o 
» to 

« > 



T3 



3' 
<p 

9 

c 
3 

s 

« 

o 



I 





5 


Line 
No. 


REGION 5 
ARMY 
AIR FORCE 
NAVY 
MARINES 

1 




Each respective region 
in which such forces are 
stationed* 

4.4 


CO N3 ^ ro 

•-4 00 CO 00 00 

(o o> o> a> 00 

0> -* -«4 01 to 


a 


Peacetime 
authorized 
personnel 
strength 

2.3.1 


o o o o o 


S 


« w 


o o o o o 


S 


APC 
3.2.1 




o o o o o 


3 


AIFV 
3.2.2 




o o o o o 


s 


HACV 
3.2.3 




o o o o o 




AVLB 
3.3 


o o o o o 




ATGM 
3.4 


o o o o o 




GUN/ 
HOW 

3.5.1 


Self propelled and 
towed artillery 
(100 mm calibre or larger) 

3.5 


o o o o o 




MOR- 
TAR 

3.5.2 


o o o o o 




MLRS 
3.5.3 


o o o o o 




Total 
CA 

3.6.1 


Aircraft 
3.6 


o o o o o 




CA, 
capable 

of 
operat- 
ing from 
aircraft 
carriers 

3.6.1 


ro ro 
o o o o o 




MTA 
3.6.2 


o o o o o 


(P) 


PTA 

3.6.3 


o o o o o 




AH 
3.7.1 


Helicopters 
3.7 


o o o 




CSH 
3.7.2 


o o o o o 




MTH 

3.7.3 


o o o o o 




displace- 
ment 

3.8 


Surface 
Warships 

greater 
than 400 
tons fully 

loaded 


o o o o o 


5 


Sub- 
marines 
greater 
than 50 
tons sub- 
merged 

3.9 



> 

5 



z S > 

iii 

EI m "O 

5 J5 
< o o 

^ ^ z 

S H Z 

O Z r- 
7}0- 

S o) S 

> H m 

H > > 

5 -0 

J} > 
o z 
< o 
5 m 
m 0 
a c 

s ■< 

O (0 
> H 

z m 
n S 
m (o 

i§ 

5i 

o5 



_ o 

Si 

S3 

9 

o m 

C (0 

o o 
z z 

O 0 
CO m 

> 

r- O 



m 



> 
O 
m 



10 

O 
•n 



CO 

m 
c 



2 ^ 

> o 

^ m 

«. «» 

fil o 

CO ^ 

CD ^ 



Q 
9 



> 

71 



m 



0> TJ 

li 

a- 

0 £ 

1 ^ 
11 



i 3 

— 3 
O (Q 

S 3 

3 ^ 
<D 

i 
I 

O 



(D 



O 
3 

■0 



§ 

(0 
tt 

I 
3 

I 



X 
o 



o 

09 



CD 
03 



cn 
> 

o 

Q. 

O 
O 

3 



o m 

(D O 



cn 



0) 

3 . 

0 ' 

« I 

1 H 

? m 

« X 

® I 

g m 

rn 

a> rn 



O 

OB 



(D C 

i ^ 

i- I 

> > 



o 
> 



S- o 

«» z 

i > 

I 2 

i. z 



m 
o 
o 
z 

I 



o CO 



<D 
3 



<2 o m 

= <D O 

01 W Z 

i f s 

s I § 



i 



O 
■n 



I 



> o 



o 

& 

o» 
O 

w c 
0} 09 

i ^ 



> 

3. 



8 



2 

c 



09 

3 

X 
o 

3 

a. 
c 

s 



a. 



& 

<D 
3 

f 

Q. 



S 

o 

09 
CO 

I 

a> 

CO 

s 



a* 

o 

O 
o» 
o 

Q» 

m 

I 

i 

0) 



CL 
03 



a. 

0} 
O 
c 
-I 

X 

> 

> 



O 

3 

0) 



T3 
O 

3 



3* 

i 



. o 
St 



1 



CO 

E" 
3 



3 



8 

09 



01 



z 

o 



O 

a. 
<g 

0) 
T3 



I 



f 
c 

s 
I 

s 

Q. 
O 

3 



3 




(0 
O 



& 

3 
O 

I 



f 



I 



m 



m 



0) 

^ i 

C H 
a m 

o 

■n 



m 



C 



m 

CO 

O 
-n 

> 

m 

o 
> 



Imports 
6.2 


National 
production 

6.1 


£ 


Entered Into 
service through 


o 


o 






o 


o 




APC 
3.2,1 




o 


o 




AIFV 
3.2.2 


o 


o 


o 




HACV 
3.2.3 


o 


o 


3 


AVLB 
3.3 


o 


o 


S 


ATOM 
3.4 


o 


o 




GUN/ 
HOW 

3.5.1 


Self propelled and 
towed artillery 
(100 mm calibre or larger) 

3.5 


o 


N) 
O 




MOR- 
TAR 

3.5.2 


o 






MLRS 
3.5.3 


o 






Total 
CA 

3.6.1 


Aircraft 
3.6 


o 


cn 




:a, capable 
of 

operating 
from 
aircraft 
carriers 

3.6.1 


o 


00 


(Ul) 


MTA 
3.6.2 


o 


M 

ro 




PTA 

3.6.3 


o 


o> 




AH 
3.7.1 


Helicopters 
3.7 


o 


a> 




CSH 
3.7.2 


o 






MTH 
3.7.3 


o 






Surface 
Warships greater 
than 400 tons 
fully loaded 
displacement 

3.8 


o 




£ 


Sub- 
marines 

greater than 
50 tons 

submerged 

3.9 



> 

7) 



ii 

m > 
o 2 

il 

m o 
O 3 

meg 



O 



m 



5(0 

z z 
O m 
m S 

r- -I 

^ 

o o 

Ii 

OS 

i 

5 
m 
o 

z 
> 

o 
o 
o 

Z 

o 
m 



> 

o 

m 



O 
-n 



m 
c 



o m 

> o 

(0 C0 

.7 H 

fil g 

m 

£ 2 

*0 ST 

<o O 

o> > 



COMBAT AIRCRAFT: B2A 




NATIONAL NOMENCLATURE: B2A SPIRIT 
DESCRIPTION: LONG RANGE STRATEGIC BOMBER 
TECHNICAL DATA: 

-ARMAMMENTS BOMBS 



OF THE ^ 



TASiKvPORCE 






, -1 * - 



Office of the Under Secretary of Defense for Acquisition 

and Technology . ; 

- 20301-3140 



OFFICE OF THE SECRETARY OF DEFENSE 
WASHINGTON. D C 20301-3140 



^FENSE SCIENCE 
BOARD 

MEMORANDUM FOR UNDER SECRETARY OF DEFENSE (ACOUISITIon i: 

TECHNOLOGY) ^w^x^iiiUN & 

SUBJECT: Report of the Defense Science Board (DSB) Task 
Force on Persian Gulf War Health Effects 

I am pleased to forward the final report of the DSB Task 
Force on Persian Gulf War Health Effects. In the Terms of 
Reference, Dr. Deutch directed the Task Force to revSw 
information regarding the possible exposure of personnel to 
chemical and biological weapons agents and other hazardous 
material during the Gulf War and its aftermath! The entire 
matter of unexplained illnesses reported by soike Gu!f Sar 
participants has become one of intense political and emotinn«i 
tTt^ne.Te,'''' ^^^^ -^'^ conttir^^tsZlllT^^^^^ 

In the course of their work, the Task Force heard 
presentations from a wide ranrr** o-f "-^ "^^-^u 

from Within and outside'o%%^L^%^p^?S^^^^^^ 
members reached consensus on a number of kev oointrVhl 
viable one of which they found nrevidehce th!? ^^JA.^ k ^ , 
or biological weapons were used aaJTi^h nc ^^^^^^r chemical 

4- 1 «^'w*xo wc:j.e usea against US service memh^arQ tk*^ 

acute injury at initial exposu«" absence of 

repor?r'?hrTask FoJcf Ln?*"H\\"'""" ^" «^""s of the 



Pre^^a^' P-^^^e^L^^^^^^^ i:nprove.ents are needed in 

The report advises SJa? whUe careJurfr^'^'; ^^^^ handling 
protocols may assist in ca^ng out snLfS'^^^^^^^^ treatment 
broad range of symptoms noted? treat^fn? ^^'',!^^^^"^^^ the 
case-by-case basis directed at 5 managed on a 

high-tech, low-casualty c^dL«^« -^P^°"^^ Presented. Finally 
continue to engender a prSccuS?iin ^'^^^^ ^^^^ probabli 

as a fact of life for tL"?oSe%'abL"futuL"'^^ '^^^'^ ^^^-'^ 

DeparL:rL\'^^e\\lTen^^^^^ Reeling that the 

those that fight their'^coSSrWs v.a^s ^^^^^^^^^ to care for 
surrounding this issue will iLfi "* controversy 
of recommendations in this report .^n!!^^''"^' implementation 
scientific communities toward a Lf "^ medical and 

the problem of Gulf War veterans SJn ^^^^P^f^e understanding of 
report and recommend that yl"?or^^rd t^^' ^ the 
Defense. forward it to the Secretary of 



Paul G. KaminsJci 
Chairman 



OFFICE OF THE SECRETARY OF DEFENSE 
WASHINGTON. D C. 20301-3140 



DEFENSE SCIENCE 
BOARD 

MEMORANDUM FOR CHAIRMAN, DEFENSE SCIENCE BOARD 

SUBJECT: Report of the Defense Science Board (DSB) Task 
Force on Persian Gulf War Health Effects 



Attached is the final report of the DSB Task Force on Persian Gulf War Health 
Effects. The Task Force was established by the Under Secretary of Defense 
(Acquisition & Technology) to review information regarding the possible 
exposure of personnel to chemical and biological weapons agents and other 
hazardous material diiring the Gulf War and its aftermath. Specifically, the 
terms of Reference requested that the Task Force review: 

• all available intelligence and reports of chemical or biological agent 

detection or exposure during the Persian Gulf War 

• scientific and medical evidence relating to exposure to nerve agents at low 

levels and possible long term effects 

• other potential health consequences resulting fi-om low level chemical 

exposure, environmental pollutants, Kuwaiti oil fires, endemic biologies 
or other health hazards attributed to Persian Gulf service 

The Task Force heard presentations from a wide range of scientific and 
medical experts from within and outside the Department of Defense. We also 
reviewed written information from published and unpubUshed sources that was 
pertinent to our terms of reference. 

In this report, we confine ourselves to conclusions for which there is 
substantial supporting evidence. There is a substantial hiatus between the 
imaginable and the plausible and the proven. 

On the order of 1 per thousand or less of the troops deployed in Operation 
Desert Shield/Storm (ODS) have reported symptoms and complaints for which 
there is not a conventional medical diagnosis and explanation. Many 
conjectures could be entertained, and would be hard to prove or disprove, about 
exposures and consequences at this level of outcome; ODS was not conducted 
as a controlled clinical experiment for our anal3^ical convenience. It might 
take many years of further investigation to run every conjecture to ground 
beyond any remote possibility of doubt. In our proceedings, we relied on the 
veracity of reports briefed to us by the analysts from the Department of 
Defense, the intelligence community, and other government agencies. In our 
view, we had unstinting cooperation from all of these; but beyond our 
examination for face consistency, and an effort to get corroboration from 




t^^Idty"^^^' resources or procedure to challenge 

Accordingly, our conclusions are as follows: 

• There is no persuasive evidence that of the proposed etiologies 
caused chrome ilhiess on a significant scale in the absence of acute 
mjuiy at initial exposure. In fact, the overall health experience of US 
troops m ops was favorable beyond previous military precedent 
with regard to non-combat as well as combat-related disease. Tlis 
remarkably low background has probably put into reUef the residual 
health problems that have instigated this inquiry. 

• The Task Force found no evidence that either chemical or biological 
warfare was deployed at any level against us, or that there were any 
exposures of US service members to chemical or biological warfare 
agents m Kuwait or Saudi Arabia. We are aware of one soldier who 
was bbstered plausibly from mustard gas, after entering a bunker in 
Iraq during the post-^war period. 

• The Task Force felt that there is insufficient epidemiological evidence 

at this time to support the concept of any coherent "syndrome" We 
do recogmze that veterans numbering in the hundreds have 
complamed of a range of symptoms not yet explained by any clear- 
cut diagno^sis ~ a nunaber of cases in many respects resemble the 
Chrome Fatigue Syndrome"; it would be advantageous to coordinate 
further research on veterans' illness in this category with onffoine 
studies of -CFS" in the civiUan population. This^is noTto d^S! 
possibility of service-connectedness, as severe stress, infection and 
trauma may well be precipitating causes of "CFS". 

• Much further work is needed, even to verify whether the incidence of 

symptomatic events, beyond the reports of complaints that can be 
elicited by wide publicity, is associated with any specific aspects of 
UUb experience, or indeed is provably different among ODS veterans 
compared to other armed forces or the civihan population. This 
remark is not to be read as denying service-connectedness, but 
simply a reflection of the tenuous state of the available 
epidemiological data in the absence of controlled surveys and studies. 

Despite the intense external interest in the results of this report, as our 
report is to the Secretary of Defense, we confine our recommendations to 
actions withm his purview: 



• The Department of Defense needs substantial improvements in pre- 
and post-deployment medical assessments and data handUng. These 
must obviously be coordinated between DoD and DoVA. 



• The appropriate Service medical facilities should ensure that chnical 

treatment, absent a proven etiology, is managed on a case-by-case 
basis, directed at the symptoms presented. Carefully controlled 
treatment protocols might assist in carving out specific syndromes 
fi'om the broad range of symptoms noted. 

• The Task Force advises that high-tech, low-casualty campaigns in 

exotic places will engender a preoccupation with residual health 
effects as a fact of life for the foreseeable futiire. If chemical or 
biological weapons are ever actually employed, there will be a gross 
multiplication of those residuals (on top of obvious acute physical 
and psychological casualties), and further research is needed on long- 
term consequences of exposwe. 

In light of the consequences of a perception to the contrary, the Task Force 
believes that DoD must clearly sustain its historic commitment to 
providing the highest quality health care to those who serve the nation in 
their militaiy missions. 
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I. OVERVIEW 



The Undewecreta^ of Defense (Acquisition & Technology) established the 
Defense Saence Board (DSB) Task Force on Persian Gulf War Health Effects to 
review: 



, -all available intelUgence and reports of chemical or bidogical agent 
detection or exposure during the Persian Gulf War 

-^^entific and medical evidence relating to exposure to nerve ag^^ 
levels and possible long term effects 

-other potential health consequences resulting from low level chemical 
exposure, en^onmental poUutants. Kuwaiti oil fires, endemic biologies or other 
health hazards attributed to Persian Gulf service 



Members of the Persian Gulf War Health Effects Task Force 



are: 



Dr. Joshua Lederberg 
Dr. George M. Whitesides 
Dr. Paul Doty 
Dr. Abba 1. Terr 
Dr. Joseph Bunnett 

Dr. John D. Baldeschweiler 

Dr. Margaret Hamburg 

Major General Phil Russell, US Army 

(retired) 



The Rockefeller University 
Harvard University 

Professor Emeritus, Harvard University 
Stanford University Medical Center 
University of California, Santa Cruz 
California Institute of Technology 
NYC Commissioner of Public Health 
Johns Hopkins University School of 
Medicine 



The following Government and special advisors assisted the Task Force: 



Governme nt Advistiff s 
Dr.RuthEtzel 



Dr. Susan Mather 
Dr. Ann Norwood 



Special Advisors 



Agency 

Centers for Disease Control, 
Department of Health & Human 
Services 

Department of Veterans Affairs 
Uniformed Services University 
of the Health Services, 
Department of Defense 

Agency 
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Dr Richard Miller Institute of Medicine, National 

Academy of Sciences 

Dr Graham Pearson Director General, 

Chemical & Biological Defense 

Establishment, 
United Kingdom 

Administrative and research support was provided by Colonel Frank Cox and 
Major Ben Hagar, Office of the Assistant to the Secretary of Defense (Atomic 
Energy). 

Following a series of fact-finding meetings (^pendix A) the Task Force 
developed the following principal conclusions and recommendations: 

A. Conclusions 

There is no persuasive evidence that any of the proposed etiologies caused 
chronic illness on a significant scale in the absence of acute injury at initial 
exposure. In fact, the overaH health experience of US troops in Operation 
Desert Storm (ODS) was favorable beyond previous mihtary precedent, witn 
regard to non-combat as well as combat-related disease. This remarkably 
low background has probably put into relief the residual health problems 
that have instigated this inquiry. 

There is no scientific or medical evidence that either chemical or biological 
warfare was deployed at any level against us, nor that there were any 
exposures of US service members to chemical or biological warfare agents in 
Kuwait or Saudi Arabia. We are aware of one soldier who was bhstered, 
plausibly from mustard gas. after entering a bunker in Iraq during the post- 
war period. 

The epidemiological evidence is insufficient at this time to support the 
concept of any coherent -syndrome." We do recognize that veterans 
numbering in the hundreds have complained of a range of symptoms not yet 
explained by any clear-cut diagnosis - a number of cases in many respects 
resemble the "Chronic Fatigue Syndrome it would be advantageous to 
coordinate further research on veterans' illness in this category with ongoing 
studies of "CFS " in the civilian population. This is not to deny the 
possibihty of service-connectedness.^as severe stress, infection and trauma 
may well be precipitating causes of "CFS. " 

. Much further work is needed, even to verify whether the incidence of 
symptomatic events, beyond the reports of complaints that can be ehated by 
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wide publiaty, is associated with any specific aspects of ODS experience, or 
mdeed is provably different among ODS veterans compared to other armed 
forces or the avilian population. This remark is not to be read as denying 
service-connectedness, but simply a reflection of the tenuous state of the 
av^able epidemiological data and the absence of controlled surveys and 



B. Recommendations 



• The Department of Defense needs substantial improvements in pre- and 
post-deployment medical assessments and data handling. These must 
obviously be coordinated with the Department of Veterans Affairs. 

• Clinical treatment absent a proven etiology, must be managed on a case-by- 
case basis, directed at the symptoms presented. Carefully controlled 
teeatanent protocols might assist in carving out specific syndromes fi^m the 
broadrange of symptoms noted. 

• We advise that high-tech, low-casualty military campaigns in exotic places 
wiU engender a preoccupation with residual health effects as a fact of life for 
the foreseeable fiiture. If chemical or biological weapons are ever actually 
employed, there will be a gross multipHcation of those residuals (on top of 
obvious acute physical and psychological casualties), and further research is 
needed on long-term consequences of exposure. The Department of Defense 
must plainly sustain its historic commitment to providing the highest quality 
of health care to those who serve the nation in their miuLy miiions. 

II. TERMS OF REFERENCe 

The fidl text of the revised Terms of Reference, signed on February 1 1994 
by John Deutch, is as follows: 'wruaxy x. i»»4. 

You are requested to establish a Defense Science Board Task Force 
regarding the possible exposure of personnel to chemical and biological 
weapons ag^ts and other hazardous material during the Gulf War and its 
aftermath. The purpose of this Task Force is to review all avaHable 
intelligence and reports of detection of the post war period. The Task Force 
should also review scientific and medical evidence relating to exposure to 
nerve agents at low levels and long term health effects. A similar review 
should be conducted for other potential health consequences resulting from 
low level chemical exposure, environmental pollutants. Kuwait oil fires 
endemic biologies or other health hazards. The Task Force may call upin all 
sources in makmg its appraisal and should be briefed on background 
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evidence concerning the possession of CW agents and their use in other 
settings; however, judgments should be focused on Desert Storm as described 
above. All DoD-related elements who have technical capabilities that can be 
brought to bear on this analysis should provide support to this effort. In 
addition, the Task Force should look at the health-related studies on-going in 
other governmental agencies. 

The Under Secretary of Defense (Acquisition & Technology) will 
sponsor this Task Force. Dr. Joshua Lederberg will serve as Chairman of the 
Task Force. Colonel Frank Cox, USA, of the Of&ce of the Assistant to the 
Secretary ofDefense (Atomic Energy) will serve as Executive Secretary. LTC 
John Dertzbaugh, USA, will be the Defense Science Board Secretariat 
representative. The Office of the USD(A&T) will provide funding and other 
support as may be necessary. It is not anticipated that this Task Force will 
need to go into any "particular matters " within the meaning of Section 208 
of Title 18, U.S. Code, nor will it cause any member to be placed in the 
position of acting as a procurement official. An interim report should be 
provided by March 31, 1994, and a final report completed by June 15, 1994. 

HI. BACKGROUND 

A. Deployment of troops - Operation Desert Shield 

From August 1990, continuing into 1991, the United States conducted a 
large-scale military deplo3)rment, following the decision to confiront Iraq after its 
invasion of Kuwait. This massive operation involved nearly 700,000 service men 
and women deployed into the actual theater of operation, with many thousands 
more assisting the effort from the US and other foreign bases. 

As US and other forces began to arrive in the theater of operations, planners 
were concerned that the large, well-equipped Iraq^ Army posed an immediate threat 
to the coalition force. 

Analysts were concerned with the potential for massive combat casualties, 
predicting 3S nrtany hs 40,000 killed or wounded. There were slso enrly concerns 
involved with endemic infectious diseases, not unusual for any deplo3nnent of US 
troops to non-developed areas, particularly the array of gastrointestinal pathogens 
causing vomiting and diarrhea. 

B. Stressors of deployment 

The Giilf War brought both old and new threats to American and Coalition 
forces. There were a number of stressors unique to living in the desert. Familiar 
and well-publicized threats included venomous snakes and scorpions indigenous to 
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ftili^tT^^ * perspective, however, the largest predictable 

^^fes^^S raL?"^: Air^peraturein theau^nLc^^S 15 

droppin^wSr^rSt^ret^l?^^^^ 

covermg everything with layers of fine dust After XZ^^ ^T^^^' 

then, d^r^t^t ^ "-^^ "vailable to 

infre^S'^tf^'cSL^'^lXle^ irSr^S^^^^ T 
virtually no privacy or quiet Iteu^togp^^I^aSeSf' fa"^^ 
war created physically demandine workine m^mJ^.K '"Z ?>« 

striices'rd'rth'^'^tr;s^f,^e^t?'sf r 

sustomed vigilance for mconung conventional or chemical or biolosical SCtm 
S^r^"^ '"^ *^ ""^'^kension. lil^/fapt^ 

orrlHT^=-~-:^-ont:r^^^^^^ 

o-^f^^sL^^^rcarz-ra^^'^s^^ 

reported financial problems secondary to deptommt 1?,^^ Pf <"»el 
normal routines were disrupted ^r^^^^^Xt":^;^, 



Deployment and reunion also entailed the shifting of normal family roles and their 
resumption, a challenging process for both service personnel and their families. 

C. Medical Problems 

Following the triumphant retvim of the troops from the desert, not 
unexpectedly, some began to experience health problems. Many of ttie veterans 
seen in Veterans Affairs (VA) hospitals following the war were for a normal range 
of injuries and illnesses, which conformed to established diagnoses. 

Initially, only those veterans who could show a service connection for their 
ailments were able to seek treatment in the VA system. As time went on however, 
some veterans began to show up at VA centers with unexplained symptoms for 
which the service-connection could not be determined within established diagnoses 
and etiologies. 

D. Registry Efforts 

1. Characteristics of Deployed Troops 

One of the first efforts undertaken by the Department of Defense (DoD) and 
VA at the conclusion of the war was to construct a roster of all men and women 
assigned to military units that served in the Persian Gulf area. Both departments 
agreed that in order to address anticipated concerns of veterans over exposures to 
smoke from oil well fires as well as exposures to other environmental hazards, all 
individuals who served in the area needed to be identified along with appropriate 
demographic and military information. The Defense Manpower Data Center 
(DMDC) prepared a computer file of the 696,562 individuals deployed to the 
Persian Gulf area during the war and provided the file to VA. Table 1 describes 
the demographic and military characteristics of nuUtary personnel deployed to the 
Persian Gulf area during the Persian Gulf War. 
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Active Units 


Reserve Units 


National Gd 


Total 


(n-580,433) 


(ns72,348) 


(n-43.781) 


(0=696.5 


% 


% 


% 


93.7 


84.9 


89.1 


92. 


6.1 


14.7 


9.6 


7. 


0.2 


0.4 


1.3 


0. 



Table 1 

Demographic and Military Characteristics of Participants in 

Persian Gu lf War 

Ctiaracteristics 



Sex 
Male 
Female 
Unknown 

Race 
White 
Black 
Other 

Marital Status 
Single 
Married 

Formerly Married 
Unknown 

Rank 
Enlisted 
Officer 
Warrant 

Branch 
Air Force 
Army 
Marine 
Navy 

Coast Guard 



69.6 
23.3 
7.0 



42.8 
54.3 
2.7 
0.2 



89.3 
9.3 
1.4 



12.2 
46.0 
15.7 
26.0 
0.1 



Mean Age (1991) 27.4 



Source: Defense Manpower Data (Center 



73.4 
21.0 
5.7 



49.9 
44.8 
4.9 
0.4 



86.4 
12.6 
1.0 



7.6 
64.6 
17.8 
10.0 



30.4 



77.7 
18.3 
3.9 



34.7 
57.8 
6.2 
1.4 



90.4 
8.5 
1.0 



14.7 
85.3 



32.6 



70. 
22. 
6. 



43. 
53. 
3. 
0. 



89. 
9. 
1. 



11. 
50. 
14. 
22. 
0. 



Certain demograiphic characteristics are substantiaUy different for those who 
served in active units and those who served in activated reserve or national guard 
units Individuals who served in active units were younger (mean age 27 4) and 
included a relatively smaller proportion of women (6.1%) than those who served in 
activated reserve or national guard units. Unlike the Vietnam War a larger 
portion of deployed troops (17%) originated from activated Reserve ind National 
Guard units. 

The majority of troops were deployed in the theater before the air war began 
on January 16, 1991, and over 50% of the deployed troops were withdrawn from the 
area by the first week of May 1991. The median length of service in the area was 
five months. Varying times of entry to and departure from the theater resulted in 
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some veterans being subject to different natural and man-made environmental 
exposures. Those who left the theater before the commencement of the air war 
would not have been exposed to smoke from the oil well fires. Similarly/those who 
arrived during the period following the conclusion of the ground war would not 
have been concerned with the threat of biological and chemical warfare, and did not 
receive prophylactic treatment of pyridostigmine bromide, anthrax vacdne and 
botulinum toxoid vaccine. Additionally, the climate and living conditions were 
substantially different at the beginning of deployment in August 1990 compared to 
the end of ground war in February 199 1. 

2. Veterans Affairs 

PubUc Law 102-585, the "Persian Gulf War Veterans' Health Status Act" of 
1992, mandated that the Department of Veterans Affairs (VA) create a registry of 
the heal^ examinations that may be requested by veterans of the Persian Gulf 
War. This program allows veterans with health concerns to obtain a comprehensive 
physical examination with appropriate baseline laboratory tests. Additional 
diagnostic tests and referrals to specialists are made where indicated. Certain 
information from these examinations is recorded on a two-page registry code sheet 
at the local VA hospitals for forwarding to a central location. The code sheet data 
then is keyed in, and a computerized database is created and updated periodically. 
VA provides a registry examination to veterans who served on active military duty 
in Southwest Asia during the Persian Gulf War between August 2, 1990, and the 
official termination date (which is yet to be established). In addition to providing 
medical examinations to concerned Persian Gulf War veterans, the registry is being 
used to assist VA in identifying unusual clusters of illnesses among the veterans 
and to conduct outreach activities to inform Persian Gulf War veterans of VA 
programs and policies. As of February 1994, some 16,000 Persian Gulf War 
veterans have completed the registry examination. V 

3. Department of Defense 

The DoD Registry program consists of a two year effort to build a 
computerized system to identify and track the location of veterans, by unit, for each 
day of the war, to aid in later identification of those xmits who may have been in 
dose proximity to potential hazards. The program was initiated to identify those 
units who may have been exposed to the oil fire plumes from burning oil wells in 
Kuwait during and following the war, but can be adapted to portray other hazards 
as required. It is ejected to be completed by mid-siunmer 1995.2 



^Kang, Briefing to DSB Task Force. 

2US Army and Joint Service Environmental Support Group 
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E. Czech Announcements 

In the summer of 1993, the Czech government officially announced that 
Czechoslovaldan chemical detachments had reported that their detectors for nerve 
and mustard agents had responded on a few occasions during the war. They 
stressed that their personnel had suffered no medical ^ects, and that it was 
certain that the chemical agent had not been as a result of Iraqi offensive action A 
team of DoD analysts traveled to Prague in September 1993, and concluded on the 
basis of the Czechs' training, equipment and procedures that their account of the 
detections was credible. There had been no other objective verification of the 
detections during the war, however, and no samples were taken that could have 
confirmed the actual presence of chemical agent. At a press conference on 
November 10. 1993, Secretary Aspin and Under Secretary Deutch discussed the 
DoD assessment of the Czech detections and the possible medical consequences of 
ttiose events, had they occurred. It was at this time that the formation of this 
Defense Science Board Task Force was announced. 

IV. MEDICAL OBSERVATIQM<^ 



General 



In previous wars, the expected hazards of war were directly responsible for 
the overwhehningm^ority of casualties. The attention of miKtary leaders their 
medical forces, and the nation as a whole was focused on the expected and known 
hazards of war In WW H. Korea and Vietiiam. US forces sustained large numbers 
of killed, wounded, combat stiress casualties and high DNBI (disease/non-battle 
mjunes) rates, especially due to infectious diseases. Post-war mihtary and VA 
medical care was also focused on veterans who had been victims of the known 
hazards of war. some of which may have provided convenient explanations for 
undiagnosable complaints. 

The very fact that combat casualties in Desert Shield/Storm period were 
lower by far than any previous large engagement (See Table 2) has allowed 
attention to be focused on other aspects of military health. 
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Table 2 
Historical Casualty Data 





Total Deaths # 


Admissions per 
1.000/day 


Admissions per 
1.000 per year 


Admissions per 
1.000/dav 


War 


Battle . 


Other 


Wounded - 


Combat Stress 


Disease, Non- 
Battle Injuries 


WWII 


292.131 


115.185 


(Mideast 
theater) 
.40-2.30 


25.6 


(Mideast theater) 
1.60-1.96 


Korea 


33.629 


20.617 


.54-.82 


unk 


.96-2.14 


Vietnam 


47,244 


10.446 


.14-42 


1.6-2.3 


.89-.92 


Persian Gulf 


96 


133 


354 (total #) 


unk 


.34-.40 


US Army 01 


rsG 



B. Unexplained Medical Complaints in Gulf War Participants 



What is the Problem 

A certain number of Gulf War participants have come forward with 
S5rmptomatic complaints, usually of a multi-system nature, and/or non-specific, 
which they attribute to their experience in the Gulf. Generally, their physical 
examinations and laboratory results are negative or non-diagnostic. The exact 
number of such veterans is currently imknown. This group has attracted the 
attention of the media and some members of Congress. 

A variety of studies have attempted to shed light on specific aspects of the 
problem. These include epidemiological studies by the Army and Navy (123d 
ARCOM, Seabees), clinical studies (leishmaniasis, depleted uranium), , 
environmental studies (9th ACR) and pathological studies (AFIP). The VAhas 
responded to the diagnostic, clinical and political challenges with a registry of 
personnel and medical data and tertiary care referral program. Efforts are being 
made to determine the extent of and consequences of environmental exposure to oil 
fire products. Lacking however, are a thorough and comprehensive, epidemiologic 
study and analysis of the entire illness phenomenon. 

Although the cases of unexplained medical complaints in Gulf War 
participants seem to be concentrated in reserve units and seem to affect older 
individuals, such "risk factors" have not been systematically examined by 
appropriate epidemiologic methods. The Army and the Navy medical departments 
have strong preventive medicine assets linked to capable biomedical research 
organizations. These assets have not been effectively utilized to address the 
entirety of the problem. Constraints such as the vagueness of the clinical syndrome, 
lack of a case definition, absence of a biological marker for the disease, and the 
differences between the medical and patient care systems of the reserves, the VA, 
and the active forces have been some of the barriers to a comprehensive 
epidemiological study. These obstacles must be overcome to gain a complete picture 
of the problem and develop a deeper understanding of the nature of the total health 
consequences of Persian Gulf War service. 
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V. EPIDEMIOLOGICAL CORRELATIONS 



Review of the VA Persian Gulf Registry Data 

Of the veterans entered on the VA Persian Gulf Registry, Table 3 describes 
the distribution of demographic characteristics for 7,427 whose data was available 
for analysis. Although the number of veterans actually registered continues to 
increase, the task force was provided data from VA based on analysis of the first 
7,247 records to be compiled. Demographic characteristics of those who came to VA 
for an examination do not appear substantially different from those troops deployed 
in the Gulf area. However, the military characteristics of the registry participants 
are significantly different when compared to the characteristics of the entire cohort 
of deployed troops (Table 4). Even after considering eligibility status for the 
registry examination, those who served in national guard and reserve units are 
more likely to have participated in the registry examination than those who served 
in their counterpart active units. Their rate of registry participation was several- 
fold greater than their counterparts (see Figure 1, Appendix D). Distribution of time 
of arrival, departure from and length of stay in the theater for the veterans on the 
VA registry is not significantiy different from those of the overall Persian Gulf War 
participants (Figures 2-4, Appendix D). 
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Tables 

Distribution of Demographic Characteristics of 7,427 
Veterans on the Persian Gulf Registry and of 696,562 
participants in the Persian Gulf War 



Source: 

Defense xM^^pfx^t^r B^ta 

Center 



PG Reaistrv 


Characteristics 


Number 


Percent 


Sex 






Male 


6600 


ftS o 

00.9 


Female 


827 


11 1 

11.1 


Unknown 












\A/hitP 


wl #1 


69.6 


Black 


1686 


22.7 


Other/Unknown 


570 


7.7 


Marital Status 






Single 


2194 


29.5 


Married 


4062 


54.7 


Formerly Married 


1171 


15.8 


Unknown 






Age in 1991 






<24 


2245 


30.3 


25-29 


1441 


19.4 


30-34 


1097 


14.8 


35-39 


944 


12.7 


40-44 


931 


12.5 


45+ 


769 


10.4 



Mean Age (1991) 



31.6 
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Table 4 

?h?pi^^^^^ Characteristics of 7,427 Veterans on 

the Persian Gulf Registry and of 696,562 participants in the 

Persian Gulf War 



Defense 
Center 



A wide 
complaints 
the registry 
although 
be entered in 
computer file 
centralized 
Table 5 lists 
frequent 
among the 
veterans, 
fatigue, 
joint pain, 
loss of 
most 

mentioned; 
listed are 
symptoms 
the registry 
and may or 
been 

verified by 
examination. 



-Characteristics 



Rank 

Enlisted 
Officer 
Warrant 
Unknown 



Branch 
Air Force 
Active 
Reserve 
Guard 
Unknown 



Army 
Active 
Reserve 
Guard 
Unknown 



Navy 
Active 
Reserve 
Unknown 



Coast Guard 



Unknown 



' Numt)er 



PG Registry 



Percent 



Source: 



Manpower Data 



6589 
391 
97 
430 



87.6 
5.3 
1.3 
5.8 



416 

187 

79 

69 

81 



(100) 5.6 

(45) 

(19) 

(17) 

(19) 



^variety of 
were made by 
participants, 
only 3 could 
each veteran's 
for 



5549 
2095 
1398 
1812 
244 



Marine Corps 838 

Active 645 

Reserve i67 

Unknown 26 



"(100) 74.7 ^alysis. 

(38) the ten most 

(25) complaints 

(33) 7^427 

Sk in rash, 
(100) 11.3 JUAuscle and 



(77) 
(20) 
(3) 



590 
245 
274 
71 



28 



(100) 7.9 
(42) 
(46) 
(12) 



<1 



headache and 
memory are 
frequently 
-complaints 
subjective 
reported by 
.participants, 



6 



-may not have 
<^ objectively 
physical 



noud that 1.294 veteran (17.4%) exp«ssed no ^ 
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Table 5 



Ten Most Frequent Complaints Among 7,427 Veterans on the 
Persian Gulf Registry 



Complaints 


Total # of 
Complaints 


Percent of 7.247 
veterans with this 
comolaint 


Skin Rash 


1124 


15.1 


Fatigue 


1044 


14.1 


Muscle, Joint Pain 


981 


13.2 


Headache 


847 


11.4 


Loss of Memory 


823 


11.1 


Shortness of Breath 


521 


7.0 


Diarrhea 


346 


4.7 


Cough 


295 


4.0 


Choking Sensation, Sneezing, 


274 


3.7 


Halitosis, Mouth Breathing 






Chest Pain 


195 


2.6 



No complaint 1294 17.4 



Table 6 lists the distribution of major categories of diagnosis as reported by 
VA environmental physicians, by military unit status. There seems to be no 
significant variation in occurrence of major categories of medical problems, or any 
specific medical conditions (Table 7) by unit status despite much higher rates of 
participation and a significantly greater proportion of individuals with complaints 
among veterans who served in the reserve or guard units. Similarly, distribution of 
the same categories of medical conditions by branch of service does not vary 
substantially (Table 8). It was originally .assumed that troops who served in one 
branch of service (e.g., Army) might have different environmental exposures in the 
Gulf area than troops in another branch of service (e.g.. Navy) leading to different 
patterns of complaints and medical conditions. 
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Table 6 

Percentage DistribuUon of Diagnosis for 7.427 Veterans 
the Persian Gulf Registry by Military Unit Status 



on 



Diagnosis (ICD9) 



Infectious Diseases 

(001-139) 
Neoplasms 

(140-239) 
Mental Disoiders 

(290-319) 
Nervous System 

(320-389) 
Circulatory System 

(390-459) 
Respiratory system 

(460-519) 
Digestive system 

(520-579) 
Genitourinary system 

(580-629) 
Skin & Sub cutaneous tissue 

(680-709) 

Musculoskeietal/connective tissue 

(710-739) 
Injury & Poisoning 
(800-999) 



^^^^^ (%) Guard (%) 

^^=^^m fNrL9i8) (n^i.ssd 



233 (7) 
46(1) 
346(11) 
225(7) 
177(6) 
506 (16) 
325 (10) 
90(3) 
393 (12) 
708(22) 
197(6) 



136(7) 
28(1) 
268 (14) 
141(7) 
135(7) 
288 (15) 
224(12) 
63(3) 
249 (13) 
477(25) 
76(4) 



117(6) 
26(1) 
240 (13) 
148(8) 
130(7) 
318 (17) 
212(11) 
63(3) 
248 (13) 
468(25) 
98(5) 
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Leishmaniasis 


3 






(085) 




4 


1 


Athlete's foot 
(110.4) 


44 (1.4) 


40 (2.1) 


24(1.3) 


Anxiety states 
(300.0) 


51 (1.6) 


48 (2.5) 


30(1.6) 


Neurasthenia 
(300.5) 


138 (4.4) 


157 (8.2) 


112(6.0) 


Tension headache 
(307.81) 


49 (1.5) 


36(1.9) 


35(1.9) 


Chronic PTSD 
(309.8) 


73 (2.3) 


51 (2.7) 


45(2.4) 


Depressive Disorder 
(311) 


47 (1.5) 


39(2.0) 


34(1.8) 


Chronic bronchitis 
(491) 


21 (0.7) 


17 (0.9) 


20(1.1) 


Asthma. unsDeclfied 
(493.9) 


101 (3.2) 


35(1.8) 


41 (2.2) 


Chronic airway obstruction 
(496) 


33 (1.1) 


30(1.6) 


35 (1.9) 


Gingival & periodontal disease 
(523) 


22(0.7) 


16 (0.8) 


15(0.8) 


Non-infectious gastroenteritis & colitis 
(558.9) 


110(3.5) 


75 (3.9) 


66 (3.5) 


Dermatitis, unspecified cause 
(692.9) 


84 (2.6) 


65 (3.3) 


75 (4.0) 


Baldness, alopecia 
(704.0) 


65 (2.0) 


33 (1.9) 


24(1.3) 


Pain in joint 
(719.4) 


179(5.6) 


134 (7.0) 


135 (7.2) 


Low back pain 
(724.2) 


105 (3.3) 


62(3.2) 


65 (3.5) 



Total 



3.172(100) 1.918(100) 1.881 (100) 



17 




would be difficult Se^^a^e^Lp;^^^^^^"^^^^^^^^ 
ions latenpy period assodated wia.^;S^'^:Sn " 
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Table 9 

Distribution of Cancer Cases by Site Among 7,427 Veterans 
on the Persian Gulf Regi stry 

Type ^ 

No. No 



Tongue i 

Lung 2 

Pleura ^ 

Soft Tissue 2 

Melanoma f 

Other Skin 3 

Prostrate f 

Testis 2 

Adrenal Gland 1 

Hodgkin's Disease 1 

Other Lymphoma 1 

Others 2 



Total 
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Table 10 siunmames veterans' responses to a question about birth defects in 
children conceived before service in the Persian Gulf War and in children conceived 
after veterans returned from the war. According to the registry of 7,427 veterans, 
209 veterans reported having children with birth defects: 115 as having been 
conceived before Persian Gulf war service and 94 after the war. The nature of the 
birth defects, however, is not defined or verified and the occurrences of birth 
outcomes are based on self-reports. 
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Table 10 

Self-Reported Incidence of Birth Defects Among Veteran's 

Children 



Events 


Number 


Percent 


No children bom 


1565 


91 4 


No birth defects 


5653 


76.1 


f uiiin uerecis 


209 


2.8 


Conceived before Persian Gulf 
Service 


115 


1.5 


Conceived after Persian Gulf 
Service 


04 


1.3 


Total 


7427 


100 



In spite ofthe several limitatioiis to th»VA«.^.t-r^ , 
in suggesting areas for further in^pa » rtewItSS ■ZT '", " *°°' 

i- ^^^f^^Pitol Discharge Data for Persian Gulf War Veterans 
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record is prepared for each discharged VA inpatient hy the discharging station. 
Over one million veterans are treated as inpatients in VA hospitals each year. The 
PTF record contains information on such variables as name. Social Security 
number, date of birth, sex, marital status, period of miHtary' service and discharge 
diagnosis. Military service during the Persian Gulf era is noted on the record but 
actual service in the Persian GuK area is not documented. The PTF was matched 
with the Persian Gulf War roster of veterans prepared by the DMDC, and VA 
inpatients who served in the Persian Gulf area were identified The Task Force 
was presented data, as of September 30, 1993, that compared the data from 6092 
Persian Gulf veterans and 6265 era veterans (those in service during the same 
period but not actually deployed to the Gulf) treated in VA hospitals on an 
inpatient basis. 

Table 1 1 describes the demographic characteristics of 6092 Persian Gulf 
veterans and 6265 era veterans who were treated in VA hospitals. Women veterans 
constituted 7.6% of the Persian Gulf veteran patients, whereas 14% of era veteran 
patients were women. The 7.6% figure may be a simple reflection of the gender 
distribution of the troops deployed in the Persian Gulf area: 7.2% of the deployed 
troops were women and 8.8% of the troops excluding those who were still on active 
duty as of September 30, 1993, were women. Otherwise, the racial distribution, 
marital status and age distribution of the two groups were similar. 

Table 11 

Demographic Characteristics of 6,092 Persian Gulf Veterans 
and 6,265 Era Veterans Treated in VA Hospitals on an 
Inpatient Basis 



Characteristics 


Persian Gulf Vets 




Era Vets 


Number 


Percent 


Number 


Percent 


Sex 










Male 


5629 


92.4 


5363 


85.6 


Female 


463 


7.6 


902 


14.4 


Race 










White 


3863 


64.4 


4168 


66.5 


Black 


1520 


24.9 


1442 


23.0 


Other 


709 


11.7 


655 


10.5 


Marital Status 










Never Married 


2230 


36.6 


2010 


32.1 


Married 


2400 


39.4 


2528 


40.4 


Divorced/Separated 


1405 


23.1 


1633 


26.1 


aher 


57 


0.9 


94 


1.5 


Mean Age (years) 


29 years 




31 years 
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n«tiP„t?T^-l!i^^!2f I'' distribution of military characteristics of these 
patiente This attribution is also a reflection of the characteristics of the troops 

Sved Z "'T ^'^^Pl^' distribution of Amy to^s 

deployed m the area by unit status is 76% in active units. 13% in reserve unite Ld 
11% m nation^^ard unite. Excluding those who were still on actitHu^^e 

distribution of Army Persian Gulf veteran patiente by unit 

S^k.^Ho P "".^"^f",^*"'. ^^"'^ ^ 19% in national ^^dZ^ts 

Unhke tie Persian Gulf Registry, veterans who served in the reserve or^^d^^s 

X'^tXrrG^^W^^^^^^ ItcouIdTc^beS^SS 
r^!? J i ^"5 veterans were over-represented in the VA inpatient 
p^^ation because different eligibiHty rules covered hospital admi^Sr 
different service era veterans. "**t«»iua lor 
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Table 12 

Distribution of Military Characteristics of 6.092 Persian Gulf 
Veterans Treated in VA Hospitals on an Inpatient Basis 
696,562 Participants in the Persian Gulf War, and 371 197 
Potentially Eligible for VA Medical Care 



September 30, 



Table 
distribution 
categories of 
diagnosis, 
appears to be 
variation 
type of 
conditions for 
groups of 
treated. One 
exception is 
more Persian 
were treated 
adjustment 
including 
the era 
patients. A 
review of the 
diagnoses for 
veteran 
showed 
results 



Characteristics 



Rank 
Enlisted 
Officer 
Warrant 
Unknown 

Branch 
Air Force 
Active 
Reserve 
Guard 

Anmy 
Active 
Reserve 
Guard 

Marine Corps 
Active 
Reserve 

Navy 
Active 
Reserve 

Coast Guard 



VA Inoatienff: 
Percent 



96.8 
2J 
0.5 
1.7 



(100) 5.5 
(80) 
(8) 
(12) 

(100) 59.6 
(58) 
(23) 
(19) 

(100) 15.3 

(88) 

(12) 

(100) 19.7 

(88) 

(11) 

6 



•As of 

Gulf War 1993 
Participants 
(Percent) 

13 lists the 



LI 



9.6 
1.3 



(100) 11.9 
(85) 
(7) 
(8) 

(100) 50.4 
(76) 
(13) 
(11) 

(100) 14.9 

(88) 

(12) 

(100) 22.7 

(95) 

(5) 

<0.1 



of major 

discharge 

There 

no significant 
between the 
medical 
whiph the two 
patients were 
possible 
that relatively 
Gulf veterans 
for 

disorders 

PTSDthan 

veteran 

separate 

discharge 

women 

patients also 

"(Table 14). 
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Table 13 

Distribution of 6.092 Persian Gulf Veterans and 6.266 Era 
Veterans Treated on an Inpatient Basis By Selwlted 
Diagnostic Group 

Persian Gulf 
- Veterans 



Discharge Diagnoses 
(ICD 9) 

infectious ana parasitic diseases (001-139) 
Malignant Neoplasms (140-208) 
Other Tumors (21 0-239) 
Mental Disorders (290-319) 
Alcohol dependence (303) 
Drug dependence (304) 
Adjustment disorders including PTSD (309) 

(320-1?|)°' 

Diseases of circulatory system (390-459) 
Diseases of respiratory system (460-519) 
Diseases of the digestive system (520-579) 
Diseases of the genitourinary system (58oi79) 
5kin and subcutaneous tissue (680-709) 
Diseases of the Musculoskeletal and 
connective tissue (710-739) 
Injury and poisoning (800-999) 

Others 



Era Veterans 



Number Percent Number Percent 



183 
127 
74 

2556 

856 

373 

446 

259 

258 
389 
812 
292 
172 
669 



2.5 
1.7 

I. 0 
34.7 

II. 6 
5.1 
6.1 
3.5 

3.5 

5.3 

11.0 

4.0 

2.3 

9.1 



5^5 


2.9 


187 


2.4 


104 


1.4 


2356 


30.6 


759 


9.9 


316 


4.1 


268 


3.5 


368 


4.8 


375 


4.9 


375 


4.9 


767 


10.0 


360 


4.7 


147 


1.9 


828 


10.8 


625 


8.1 


974 


12.7 



P.rs^ G-if Veterans Om «r Ju.j::^JZ:^^^^^:^^ 



24 



Table 14 

Distribution of 463 Women Persian Gulf Veterans and 902 
Women Era Veterans Treated on an Inpatient Basis By 

Select ed Diagnostic Group 

Persian Gulf 



Veterans Era Veterans 



Discharge Diagnoses 
(ICD 9) 



Number 


Percent 


Number 


Percent 


12 


2.1 


26 


2.3 


18 


3.1 


75 


6.6 


188 


32.1 


282 


24.9 


18 


3.1 


45 


4.0 


21 


3.6 


22 


1.9 


38 


6.5 


47 


4.1 


27 


4.6 


77 


6.8 


12 


2.1 


36 


3.2 


28 


4.8 


53 


4.7 


50 


8.6 


89 


7.9 


78 


13.3 


ISO 


13.2 


10 


1.7 


14 


1.2 


60 


10.3 


117 


10.3 


24 


4.1 


69 


6.1 


78 


13.3 


146 


12.9 



Infectious and parasitic diseases (001-139) 
Neoplasms (140-239) 
Mental Disorders (290-319) 
Alcohol dependence (303) 
Drug dependence (304) 
Adjustment disoniers Including PTSD (309) 
Diseases of nervous system and sense organs 
(320-289) 

Diseases of circulatory system (390-459) 
Diseases of respiratory system (460-519) 
Diseases of the digestive system (520-579) 
Diseases of the genitourinary system (580-679) 
Skin and subcutaneous tissue (680-709) 
Diseases of the Musculoskeletal and 
connective tissue (710-739) 
Injury and poisoning (800-999) 

Others 



Note- These tabulations represent primary diagnosis from all inpatient visits, with some veterans 
having more than one inpatient stay. Percentages are of either the total number of diagnoses for 
Persian Gulf Veterans (585) or the total number of diagnoses for the Era Veterans (1 134). 

Persian Gulf veterans who received inpatient medical care at VA hospitals 
are similar to overall troops deployed in the Persian Gulf area with respect to thdr 
demographic and miHtary characteristics. The types of medical conditions for which 
they were treated were also similar to other veteran patients who were in the 
military during the same period. No one category of medical condition is either 
over-represented or under-represented among the Persian Gulf veteran patients in 
comparison to the era veterans, with the possible exception of mental disorders. 
The reason for the apparent variation needs to be evaluated further. 

Because the rules and regulations governing the ehgibility of VA hospital 
admission may affect the Persian Gulf veterans and the era veterans differently, 
one needs to be cautious of a simple comparison of these two groups of veterans. On 
December 20, 1993, legislation was enacted into law which authorized priority 
health care for Persian Gulf veterans for both outpatient and inpatient treatment 
(Public Law 103-210). The same priority consideration is not authorized for the era 
veterans. 
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2. VA Referral Centers 



California and Wa^^ DcS.^=?^ f^"' J**^' ^ A°eeles, 
sported by veterS^'S^p'^'^^S'^- SL^LtST^' "^^T "^^^ 
three major reasons: because of thrir o^!^!!^, ^ selected for 

and wJcoast). becr:^ eTthl^o^'S^'T Co:«t Middle U.S.. 
of their geographic proxinuty tao&^^^^^J"^'^:'^^^^ because 
health and toxicoloBr. ^ "'""'^"edidne. occupational 

t^ty'^^^t^tr^^^-^^^^'^ J" •""led diagnosis at the local VA 
diagnosis, and mana^^t W * sfSX'^ttf'^'™ ^ *^ consultation, 
decision made by the physidans at A^f" j5 fL?'^'^" T*"*" » « ""fal 
center of jurisdiction. V^^J^J^?^^ "^^^ «««« Ae referral 
health complaints. ii^Tj^^^Z^'T '^'^ 
consultations by multiple sub^^t^T^ ^ extensive, involving 

As of Febwaiy l99r^?SrtLT^/°i™.^ a«ay of diagnostic tests, 
under the ReferralTeuK^l^i^^™/'^'^? " '"f^ G"lfv 
rash, chronic fatigue miMde^K,n^ ""^T^""* complaints include skin 

pain, shortness of'S^aT^^tTi tSS' '""i "'^' '^^^ 
memory loss. Itese sym^^^^^^'r^^' ''*"^''e. and 
investigations of the hSZhteTsTae^C^.'*?' comJanation. VA 
diagnosis of a diverse group rfSe1na^T„*r?"'^ ^ " 
bowel diseases irtitaUe hm,M deluding: asthma, inflammatory 

giardia. gastn^^St.'S h^^^J^; S^f'^f .'"-i"' i^ection^th 
Keiter's Syndrome. Sjogren's s^^Z^^?Sf' '''e'unatologjc conditions including 
thrombocytopenic pS^^^Tr,''?'*^""'^8ia. idiopathic 

dys£»>ction.'casJ^^oKSd;e tS.l'r" ^*.?euroendocrine 
vasculitis, sleep disor^^„~,?I "^^^"^ dyafimction. CNS 

conditions indGd^^.^ •™T?!^""";^P/""es and various 

common skin 

included major depfeS^^^ infections. Psychiatric diagnoses 

disorder and pa^Se;"^ P^;^^^^ ^"'^^ ^^)' som^ation 

discharge diamosesT^ rfthf^^ conditions were listed as one of the 
prograifs. It^^V^l^ttlP ^.^^^^ ^^^^ *^ referral center 
asingleincitSgtn':t:r'r^^^^^^^ 

present. remain undiagnosed at 

a ^epfeted Uranium (DWSurueillance Program 

«.atthere.ere..soldierslaiZ^rwe^rLT»^ 
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imbedded fragments that might contain DU. There are additionally 13 soldiers who 
were wounded and hospitahzed but were not specifically identified as having 

wnuLSl^"' crew members (in addition to the 35 already discussed) were either 
Sl^lfi^f Tf5 or received first aid for minor wounds in the 

batdefield. The latter two groups of soldiers might have inhaled DU or experienced 
UU contamination of woimds. 

The concern for these soldiers centers principally on the possibiHty that 

frapnents could serve as a reservoir for absorbable uranium. Animal and human 
studies nave shown uranium to be nephrotoxic. 

The Department of Veterans AfEairs has recently established a clinical 
fr"^^^^ ^-^^^i^ ^l*^^ Baltmiore VAMC (Veterans Affairs Medical Center) to 
Identify individuals with retained depleted uranium (DU) firagments DU 

contaminated wounds or significant amounts of inhaled DU This diiiical 
surveiUance will provide eariy detection of untoward health effects related to the 
presence of DU, an epidemiologic foUow-up program and provide recommendations 
for treatment to partiapating veterans and the physicians caring for them 

Patients will undergo a thorough clinical evaluation including exposure 
history and review of systems, administration of health status questionnaire 
neuropsychiatnc test battery and laboratory testing. Lab tests obtained will include 
CBC, platelet count, free erythrocyte protoporphyrin to assess bone marrow effects. 
Bihrubin. transaminases and alkaline phosphatase will assess liver injury. CPK 
and aldolase wiU be measured to assess muscle injury. Particular focus will be 
placed on measures of renal injury. Serum wiU be analyzed for creatinine, BUN 
electrolytes, glucose, calcium and phosphorus. A 24-hour urine will be collected for 
measurements of creatinine, glucose, beta.2.microglobulinuria, and urine protein. 
Fragment size wiU be estimated using plain x-rays and MRI. Blood and urine 
uranium levels wiU also be measured. Finally, individuals will undergo whole body 
Neva^^ Environmental Protection Agency (EPA) laboratory at Las Vegas, 

bi addition. 27 other veterans firom the 144th Supply and Service Company 
(Army National Guard) performed dean-up of contaminated vehicles. As they 
entered and re-entered vehicles over a three-week period, it is beHeved that they 
had the potential to inhale or ingest depleted uranium residues. Because of this 
potential nsk, a screening program was instituted for this Company Twelve of the 
twenty-seven individuals have undergone whole-body counting at the Boston VA 
Medical Center, all with negative results. Urine samples were also analyzed for 
depleted uranium; all had negative results. The remaining fifteen individuals have 
been contacted and have chosen not to be tested. 

4. Birmingham Pilot Program 

^x. T^ ^® Birmingham VA Medical Center has been designated by the Secretary of 
the Department of Veterans Affairs as a Center for Persian Gulf Veterans Chemical 
Agent Pilot Site. The Birmingham VAMC will begin testing Persian Gulf veterans 
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admimster a clinical nl ^ Birmuxghain VAMC program will 

health exanxslr^trrX^S'^^^^^ detLf:^„:Sional 
Beuropsychological testing batte^^nrli^^ ^"^^^ administer a 
CBW exposure. ^ ''attery in order to assess potential health effects of 




Overview 



he3lthXtras1:^Xp1^i;S:^Cr '^^ '■^ to advene 
weapons. Saudi Arabia du^^SS wSH^" ^^ogical 
enviroiunent in which there wL , Stonn was an 

weapons mi^t be used •ae^,T^'^* *^ ^ unfcmiC,^ of 
threat, and were ^^^si^'^^^^^ ^^f" f "^"^ aaTblTg^ 
weapons, and had previously ild suJfi,, "^^oP^J^veral ^ of chemS 
agent in the war with W ltTad^X'!?"'*.^.' « «gentCT^^ 
weapons in the Gulf War It w,. »if v v threatened the use of chemical 
developing biological w^aptjll^i'^'^ *° •» 

of U.e coalition fiLs ^t^eC^" t," ''°*«^'^^). Many 
had tramed extensively for this eno^^^ "olosical weapons, and 

m dusters of alarms and wami^^^So^^'" ?"' anticipation 4ul^ 
the periods in which the tempTf fte^!^^/**^^.^"'' ™°<«« concentrated^ 

^ . the 'c^^^i-^ ct»rs^^^/ 
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Logged Chemical or Biological Reports Processed 



7t 




rnnol„2f ^fl^^ ^^"^ Desert Storm led to the 

T^Tl ^f^' '^'V'' ^^^^""^^ tactical use of either biological or chemical 
7Z?J^ /.i'^^^'^^-^^ ^"'^ ^^^y' ^°^«ver. the possibiHty has been 
recogmzed Hiat there might have been other types of releases rfchemicld or 
bidogical agente mostpWbly during bombing of Iracp munitions bunkers or 
coS^d'ni^ ^ "^^^ summarizes an analysis, drawn from ii^o^ation 

predominantly from U.S. sources, but wilii corroboration from British 

1. Biological Agents. 

Biolo^ agents are easily recognized through their effects on a target 
population. The effects of the two most likely Iraqi agents-botulinum toxin and 
anthrax-are very weU understood and easily recognized. 
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LBWAgent 
I Anthrax 



Botulinum 
I Toxin 



Table 15 

Ui^ ^ Agent Sv u,ptoms^ffe^t« 

Iniuai symptoms nuld and non-soeeifiT: ■ 

^^^^^ 

^ t^i^sjs, respiratnry arrest, death 



1. Aerosol 



Food & Water 
Supply 

2. Aerosol 



LOn>>Set 
1 1-6 Days 



Hours-days 



has almost oe«X]y biL ^C'"'^ " w^CTS" ael" M*'™ 

«ately after the been ieZy^k TZ^Z^ 

Chemical Agents. 
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function of distance and time. So far as has been currently determined, there was 
no use of chemical weapons during the war. Any exposure would have had to 
resulted firom accidental release following bombing of storage bunkers or 
deplo3rment sites. 

Table 16 



Chemical Agent Effects 



Aaents 


Toxicity 


Signs and Symptonis 


Antidotes 


Care 


Nerve Aaents 
GA (Tabun) 
GB (Sarin) 
GD (Soman) 
GF 
VX 


•Immediately life- 
threatening 
•Causes paralysis by 
interfering with 
transmission of 
nerve impulses 


Eye. nose, lung, and 
gastro-intestinal 
effects. Large dose: 
almost immediate 
loss of 

consciousness, 
convulsions, 
cessation of 
respiration, flaccid 
paralysis, copious 
nasal and oral 
secretions, intense 
bronchoconstriction. 


•Pyridostigmine 
bromide pre- 
treatment 
•Atropine sulfate, 
pralidoxime 
chloride after 
exposure 


Administration of 
antidotes, 
ventilation, 
administration of 
diazepam (Valium) 


Blister Aaents 
Sulfur 
mustard 
Lewisite 


•Delayed effects; 
large dose life- 
threatening if 
untreated 
-injures eyes and 
lungs and 
bums^iistersthe 
skin 

•Lewisite causes 
immediate pain 


Erythema; vesication; 
bums; eye, lung, and 
skin damage; 
respiratory effects; 
leukopenia; 
thrombocytopenia;dec 
rease in red blood 
cells; sepsis 


None; 

decontamination 
within 2 minutes to 
prevent tissue 
damage 


Bum care, eye 
therapy, 

pulmonary support 



3. Evidence for the Presence of Chemical Agents in the Gulf Theater. 

Iraq possessed large stores of chemical weapons, and deployed them to rear 
storage areas, with the closest of those to U.S. forces located northeast of Kuwait, 
about 150 km from the Saudi border. Information on the location and conformation 
of these storage areas was derived from analysis of intelligence information before 
and during the war, and from on-site examination of them after the war. Iraq is 
believed to be the only nation that had chemical weapons in the Gulf theater. 

During and immediately after cessation of the active campaign, coalition 
forces examined all the forward bunkers within the occupied portion of Iraq, 
essentially south from the Euphrates River. These were the bunkers that housed 
Iraqi troops, conventional munitions, and other stores of supplies; if chemical 
munitions had been deployed forward, it is likely they would have been present 
when the groimd war occurred, and overrun by coalition forces. No quantities of 
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chemical munitions of anv 

Ess s5^1Hx?«SS^t 

It IS unclear what auan*i*i .r 
and di^rup P"-!"" massive «pI<«i.LX ^^t* 

'i^ers, and the apparent absence 
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offactors that might have accelerated the escaoe of tho.!, 1,^1 
secondary explosions or fires that v^ov^h^eZt^!a^^"^"^ •^''^'^ ^ ^""^^ . 
are organic compounds) escane of a,ro„l „ ij f ^® chemical agents which 
an interval of M^Zfs T:^^,^^^ ^^"^^ ^> 

There are three sitesLt m^y have stor^^^ f ^ ^^^^ 
of An Nasiriyah. The indication ^Aat ™ S '^^^^ munitions in the vicinity 
that was not bombed. inspectors were taken to a separate site 

M Na^siriyah, The extent of damage to At. v,^- • v . , 
occurred, due to the bombing is not o^n wt^ Naanyah, and when it actuaDy 
possible CBW bunkers was hiUnIhe J^u^^ dear: imagery shows only one of the 

aU the bunkers were destroyeOuUtJS^Zr L^^ Eventually 
munitions. ^ ™ther any contained chemical 

and munitions. Recn^iZn^Sl. '"T^, ^" ^"^e «f suppKes 
sUttage «f chemical andCSt^^'T^ "^P"^* 
bunkers with similar charaSaTIS^^f ' observations of the use of 

these bunkers were hiTd^^Sr a ^ ^''^ 

were stored in these buiX^'^^"^^^, " '=l'emical munitions 

reported responses of the Cz«h ll^^^^*! '^^'^^ *» »be 

occurred much later in the w^ "otoc*™. «» the bombing of the Talil bunkers 



^^^^^^^^^^^^^^^^^^^ ^ by t h. 
the waH'uN^i^^^f^^^^t^ Several months after the end of 
appeared this was a separatesiwJr.i. ? ?l f ^"'^ of An Nasiriyah. It 
UN inspectors. lleS^ S^eX?.S^i«^ ^' "^^^ ^ ^ 
destroyed in the bombinefa n3h.,I, munitiomi containing 16 tons of Sarin were 
the roiets in the b^«) ■^^^ " t^""' destructiw, rf 

were only destroy^Twn^^^lTr ""^tion that the munitions 

sj^fto^the^t^?^^ It^TJS^Zlt'^r- "^^--t^ty 
shown was in fact this subject of b^ i^^''" ™ inspection team was 

agents^ tt^iSriZ's£'/™/*°" against a large release of chemical 
personnel. or^T^C^^^^^'^^'^jf'^ii^'n.onglr..^ 
air war. Neither reconnaSsMrT^/ ' ^ attacked during the 

indicated that t^^^^Zl^^T^'^"^ thi war 
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agents from damaged bunkers was at a low level, even locally, is important. For 
there to have been significant exposure to U.S. forces located approximately 200 km 
from An Nasiiiyah, there would have been a very large release at the source. There 
is no evidence that such a point release occurred^ 

What level of exposure would have been detected locally? 
Sensitivities and Detector Networks. 

During the period from the beginning of the air war to the end of the ground 
war, there were a number of alarms from U.S. chemical agent detectors. (Appendix 
B contains a timeline that highlights some of these) None of these alarms were 
confirmed as valid: all were concluded to be false Alarms. This conclusion was also 
reached by other nations in the coalition forces. 

There were, however, a small number (tf events that might, somewhat 
ambiguously, have resulted from the presence of chemical agents- 

-several claims of detections of chemical agents by Czech detection units. 
The equipment and mobile laboratory are now being evaluated at Edgewood 
Arsenal. 

-a description by a French officer to Senator Shelby of a possible detection 
event. Information from the French has been sparse, and it has been difficult to 
learn what they actually detected or how reliable their information is. 

-In addition, there was almost certainly an exposure of a U.S. soldier to 
mustard during inspection of empty bunkers after the end of the war. 

None of these claims of detection have been confirmed. These events are 
described below in greater detail. The absence of confirmed detections of chemical 
agents by U.S. forces lead to the conclusion no exposure to chemical agents by US 
forces occurred, as any hypothesis that some troops were exposed to levels less than 
those detectable by US detectors and such that casualties would have been suffered 
from chemical agents. 

Interpreting the conclusion that there was no detectable exposure to chemical 
agente requires both understanding the structure of the U.S. system for detection of 
chemical agents, the distribution, reliability and sensitivity of the detectors that 
form this system, and the protocols followed in the use of the system. U.S. forces 
are equipped at various levels with detectors that serve different purposes, and 
have inherent sensitivities and specificities. 

4. Liquid Chemical Agent Detectors 

The most widely available detectors are treated papers (M8 and M9) that are 
sensitive to droplets of liquid chemical agents. These papers were distributed to 
individual level, and are worn attached to clothing or equipment (MS), or are used 
to investigate surfaces suspected of being contaminated (M8). These papers are 
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Table 17 



Item 


Agents 


Sensitivity " 


Response 
Time 


Basis of Issue 

(Anmy) 


M8 Paper " 


V.G.L,HD, 
HN.CX 


0.02 ml drops 


<^30 sec 


1/soldier 


M9 Paper 


All liquid 
agents 


100 micron 
droplet 


<«20 sec 


1/soldier 


MM-1 (in FOX NBC 

Reconnaissance 

System) 


Multiple 


0.1-100 ug 


<=45 sec 


6/Anfny division 
(lOw/USMC) 


IM272Kit 


AC 

HD.L 

G.V 


20 mg/l 
2.0 mg/l 
0.02 mg/l 


6min 
7min 
7min 


Specialized teams in 
Medical, Engineer. 
Quartenmaster and 
Chemical units 



specification. '-^•^^*»»^uuM^ofuseanaaesign 

intended only to provide indication of the presence of a Hquid chemical agent 
hazard, either after receiving a suspected chemical attack, or when entexing an 
area of suspected contamination. They are inexpensive and effective for an 

rnfv ^^^"^t i^^erei^ a Kquid chemical agent hazard present, but they 
are not highly ^ecfic for ^emical agents. They can respond to oSier or^c 

conf^ Users are trained to avoid placing the piper in 

oo^.^^^Z'fT^'^^^'''^ """^ "*^es. and to consider other 
^e pape^^ ^""^^ assessing a positive reaction of 

T,o«^r^ 1^* ^^^^^ fielded to units responsible for fresh-water 

handhng. the A^72 kit can detect the presence of chemical agents in water If a 
supply of water is suspected of being contaminated, because the water source has 
been m the area of a chemical attack or if it has flowed through an area of 
'^''^tlni^rl^'^r'^t^^ ^3ed to ensure the safety of the drinking water. 
. wi, ?^ mdesx, Biological and Chemical) Reconnaissance System is 

f Ji^fi 1^ u*^ ""^5^^ ^''"^PP^^ ^ mass spectrometer for the 

Identification of chemcal contamination. Sixty FOX systems were given to the US 
by Gennany dunng Desert Shield; 60 went to Army units, and 10 to US Marine 
Corps forces. The FOX was designed to locate and mark the presence and extent of 
hquid chemical agent contamination. Two sampling wheels mounted on the rear of 
the vehide roll on the ground, and are lifted up and «sni£fed " by the sampline 
probe at interval The FOXs. operated by spedaUy trained chemical spedal^ts 
^located nearby, to confirm possible or suspected chemical agent 



5. Vapor Chemical Agent Detectors 
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Table 18 



Item 

IVIOM 1 Aid ml 


Agents 
G, V nerve 


Sensitivity 


Response 
Time 


Basis of Issue 
(Anmy) 


M256A1 Kit 


G 
V 
H 
L 

CX 
CK 
AC 


0.1-0.2 ma/m3 
0.005 mg/mS 
0.02 mg/m3 
2mg/m3 
9fng/m3 
3 mg/m3 

8 mg/m3 

9 nig/m3 


<=2 min 
ISmin 
ISmin 
15 min 
IS min 
ISmin 
15 min 
25 min 


5/ company 
1/squad 


CAM 


GA. GB, VX. 
HD. HN 


<s0.1 nio/m3 


1 min 


2/company 


M18A2Kit 


GB 
CG 
HD 
L 

AC 


0.1 & 1.0mg/m3 
12.0 mg/mS 
0.5 mg/m3 
10 mg/m3 
8 mg/m3 


MA 


1/Explosive 
Ordnance 
Disposal team 


MM-1 (in FOX 
NBC Recon 
System) 


CG 
CK 
GB 


115mg/m3 
46 mg/m3 
62 mg/m3 


<=4S sec 


6/Amiy Division 
(lOw/USMC) 



The most widdy available detector for detennining the presence of chemical 
agent vapors is the M256A1 Chemical Agent Detector Kit. These kits contain vials 
of hqmd chemical reagents that are combined and exposed to the air in a specific 
sequence to indicate the presence of hazardous levels of chemical agent vapors. The 
kits must be manually manipulated, and the full sequence of tests takes 20-25 
minutes; consequently, these are not used for monitoring or warning of personnel 
Rather, these devices are used by trained personnel after a unit has entered full 
protective posture, to determine if a hazard actually exists in the immediate area 
and to assist Ae local commander in initiating un-masking procedures if there is no 
mdication of hazard. These Hts are more sensitive for nerve agent than the 
automate alarm, and are not sensitive to the same type of interferents that can 
cause false alarms. Approximately 45,000 of these detector kits (each of which 
contains 12 actual detector packets) were deployed in the Gulf 

The M8A1 Automatic Chemical Agent Alarm electronically monitors for 
hazardous levels of nerve agent vapor. Once placed into operation, it will run for 
up to 24 hours before needing servicing. The detector component of this system can 
be di^laced upwmd firom the unit's position and connected by wire to an audible 
and visible alarm module. Units use this device when in stationary positions- it 
cannot generally be operated while on the move. While sensitive, this device is also 
prone to false positive responses under some conditions due to high concentrations 
of certain organic compounds (some pesticides, vehicle exhausts, rocket smoke) and 
troops are tramed to use care in empladng the device to minimize the chance of 
taise alarms. 
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Although it detects vapors, in actual practice the Chemical Agent Monitor 
(CAM) serves as a post-attack device for determining the presence of vapors 
emanating from localized liquid contamination. This hand-held air sampler 
detects and identifies nerve and blister agent vapors, and depicts in a rough 
quantitative form on ahar-graph display, the degree of contamination. 

Although sensitive and specific for identification of ground contamination, 
the mass spectrometer system on board the FOX is not optimized for sampling and 
alerting to generalized airborne vapors of chemical materials. When operating in 
the air sampling mode, the FOX is not a suitable warning device; very high 
concentrations of chemical agents would have to be present, such that unprotected 
troops in the vicinity would be adversely and acutely affected. 

The confirmation of the presence of a chemical agent requires examination 
by a second detector, one using a different principle of operation. For final field 
verification of the presence of chemical agent, the FOX was the item of choice. In 
practice, none of the preliminary alerts for possible presence of chemical agents 
reported or investigated by U.S. forces were confirmed as valid. Consistent with 
the experience of other coalition partners, this conclusion confirms that there were 
no exposures at levels high enough to trigger U.S. alarms. It does not, by itself, 
rule out the possibiHty of exposures below the threshold of U.S. detectors, although 
such exposure could not occur without detectors located upwind having positive and 
confirmed responses and possible physiological signs fi»m chemical agent exposure 
at these higher levels. 

The highest level of chemical agent to which U. S. personnel could have been 
exposed without triggering an alarm is determined by the threshold sensitivity of 
the detectors. On the basis of detector specifications, the highest concentration to 
which U.S. personnel could have been exposed was 0.2 mg/m3 of nerve agent, and 2 
mg/m'' of mustard. 

Possible Detection Incidents: A Mustard-contaminated Bunker near 
Basra. 

The incident that provides the most probable case of exposure of an American 
soldier to a chemical agent was an accidental exposure that occurred while 
inspecting bunkers in southern Iraq after the conclusion of the ground war. The 
solder entered a number of bunkers while performing his mission to locate enemy 
equipment, personnel or intelligence material. Approximately 8 hours later, he 
experienced skin irritation and reddening. After 8 more hours, he presented to unit 
medical personnel with erythema and two small (1-2 cm) blisters on one arm 
consistent with a mustard exposure. A FOX vehicle was called to determine if the 
soldier's clothing was contaminated; it initially identified HQ mustard. The 
following day, two FOXs were called in to confirm the reading; of the two FOXs 
present on this occasion, only one could get a reading, but this time of HD mustard. 
The FOX teams were not able to find contamination in any of the bunkers entered 
by the soldier. 



37 



.nU- ?T!? scientific findings confound this story, however When th. 

Nevertheless. based^aTs^ptotfAo™ ^''«<^- 
identification by one FOX it^^ -JT 5? f^ier, and on the positive 

to mustard AsTapSy^—tt"' " '^"^ 

mechanisn.forexpof^riS^t^XTSl^^'^"^^ 

wax. attracted substT^aSS^'^JL .^jJr'X*^ beginmng of the air 
to provide any support to the ii^hJ^ «porte were the only ones that seemed 
in ^e regie Joc^J^Td t^rct'^M^Z^^.t"^ 
in bunkers damaged during the bombings ^ * ""B"***'! 

detecti^^'r^^^'ST '"'^'^ <^*^- 

in the available ^SS,ritt L?r "'™'«f -f internal inconsistencies 

• Jan. 17: Bombing of An Nasiriyah 
KKMC in two separate indden" 

Sch«,l in'^Si^C ^^"^ "^""^ ^"P" tte Engineering 

does not co^: » «»'^P''«ch of nerve agent: VS. examination 

inany;vit*i,g^""'"*«'"«'='««'*»*l'»'>«"eofn.„st.rdbySa„dls. Not 
• Feb. 9: Bombing ofstorage bunkers at Talil airfield. 
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Iliese incidents can be broken into two sets: the cluster of reports of nerve 
agente by Czech units in the three days (Jan 18 - Jan 20) foUowing L boSof 
dT^l"?!,*^^ '^'m ^ examination of the puddle of muftard on the 24I 
^*?f«"<»«^er possible release-the bombing of a bunker at Talil-is also 
included for comparison, although there were no alarms foUowing this event and it 
occurred much later in the air war. 

ir..*i ^^""^ ""5?^ ^^^"'''^ ""^^"^^ ''^ ^""^^ January 17-20. These events were 
W '''"t ^ P'^^P^^' PO^^Me for them to rSl^r 

L^!Sf±r%^r^''''**^"f Because of the uncertainties in 

no^f JrT Nasiriyah. it is only possible to provide an upper 
hmit to tiie possible release of nerve agents. If it is assumed that one bunker was 
Jr^n^i ^'""^T had contained chemical agents and that ^^ate 
rl^L I contained in a single bunker is correct, then the maximum 

^e^e of nerve agent that could have occurred on the 17th ;as 16 tons. ISfaT 
Ae total amount would have been less, since the venting would occur slo JylSd 

Moci^ On January 17 and 18-the days immediately foUowing the bombing of An 
Nasmyah.-tiie weatiier con^^^^ were unfavorable for movLent of vented 
matenal toward the coalition forces: On the 18th it rained aU day. ^d le wind 
was from the Southeast (that is. from Saudi Arabia into IraS^ Due to the hi^ 

c± 5 f have significlmtiy reduced 

concentiration of Sann vapor. On tiie 19 th the wind be^an to sl^ to the 
northwest, but there was an occluded front over tiie region in quSi^n ke 

^^etTd - '«P<>^ wi^ds'fromle I^^west 

in the wadi m which they were taraveling is believable, but probably not rd^a^t to 
movement of a plume from An Nasiriyah toward U.S. forces. 

The mustard puddle on January 24. This event occurred too late to be 

raTudlTft"^' S^"'^ dtrecte/ie C^^^^^^ unit 

to a puddle of damp ground in a remote area, and asked them to investigate 'I^ 
Czechs detected mustard. No effort was made to confirm the identity o^Ae' 
Tve^rmavTZT ^""^ ^"^^^^ ^^^"'^^'y confirmation. Ais peculiar 

no^S^Ho fTT' ^'^^ ^^'^^ tl^e Saudis although 

no confirmation of this hypothesis has been received from them. 

Other Incidents. 

of "^^'t ^ ^ observations and events reported as evidence 

of use of chemical weapons. Appendix B lists a number of these Here we deSe 
four, with the purpose of showing how combinations of anxiety. ine^erTence^ 

2^l—:^r^'f'' environment generated cSon a^out 

tne presence of chemical weapons. ^^^vut 
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Event near AlJubayl. On January 20, members of 24tix Naval Reserve 
Construction Battalion (Seabees) were awakened from sleep by a loud noise. They 
moved to bunkers and donned protective masks. Tests for chemical agents were 
negative. Recent reports by members of this group, describing a strong ammonia 
smeU and burning skin was not corroborated by log entries. An adjacent unit 
described a sonic boom at roughly the same time, but no other unusual events. 

'Purple Tee-Shirts'. Members of the same Seabee unit reported an event in 
which a distant noise, a "mist" and a smell of ammonia were accompanied, 
subsequently, by sections (especially in the area of the armpits) of the brown tee- 
shirts worn by some personnel turning purple. There were no sjnnptoms of 
chemical toxicity. This configuration of events was interpreted by some of those 
involved as evidence of attack by a rocket with a chemical warhead. There was no 
evidence to support this interpretation. 

An analysis of dye chemistry, and of several tee-shirt samples obtained from 
the unit, conducted by the Natick Research, Development and Engineering Center 
concluded that the probable cause of the color change was exposure to nitric or 
nitrous oxide fumes.3 These materials may have been present in the industrial 
area in which the Navy unit was billeted. Tests using a wide range of industrial 
adds, bases and oxidizers were used to determine dye reaction; it is interesting to 
note that exposure to ammonia did not elicit a color change. Past records from 
agent challenge tests to clothing materials, conducted at Dugway Proving Ground, 
indicate no color change associated with any chemical agent test. 

Although the details of the events contributing to the incident are still not 
dear, it is probable that exposure to a release of some industrial chemical or to 
perspiration (or some combination of these factors) was the factor underlying the 
color changes. 

'Lewisite Detection'. On February 26, during the ground war, a FOX 
operated by Marines operating along the Saudi Arabia/Kuwait border alerted to 
Lewisite; reexamination with the M256A1 kit failed to confirm this detection. 
Lewisite was not in the Ira^ inventory. The mass spectrometer on the FOX 
operates by drawing a sample from the exterior through a silicone membrane into 
the inlet of the mass spectrometer. The FOX involved in this inddent was 
operating with a new membrane, and with a crew that had only recently completed 
training. The mass spectrometric signature of Lewisite is similar to that of silicone 
plastidzers used in the membrane. This inddent thus probably reflects a 



^Color Changes of T-Shirts Worn During Operation Desert Shield/Storm, Letter Report, Natick 
Research, Development and Engineering Center, 17 May 1994. 
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misinterpretation of a confusing signal, resulting from the leakage of silicone 
plastidzer from the new membrane. 

'Dead Animals along the Road. " U.S. forces noted the presence of numbers 
of dead animals along the sides of the roads in certain areas, and were concerned 
that these animals had died by exposure to chemical or biological agents. The 
animal s were certainly present, but the interpretation of their presence requires an- 
understanding of the Saudi Arabian agricultural system. When valuable 
domesticated animals-sheep, goats, camels-die in Saudi Arabia, the carcass is 
moved to a nearby road. Collecting the remains along the roads has two purposes: 
to allow the local administrators to verify the deaths (in order to compensate the 
owner for the losses), and, in some cases, to help the local agricultural officers or 
veterinary personnel to inspect or sample the carcasses to help establish the cause 
of death. No information was presented that would indicate that the 
circumstances surrounding the dead animals were rdated to chemical or biological 
agents. 

Could Chemical Agents Released on Bombing the Storage Sites in 
the Vicinity of An Nasiriyah Have Exposed U.S. Forces? 

Since these sites were suspected at the time to have chemical weapons, and 
since they were the closest such sites to U.S. and coalition forces, the circumstances 
surrounding their bombing has been examined to detail to see if they could be the 
source of the chemical agents detected by the Czech units, or if there might 
otherwise plausibly be a source of low-level exposure of U.S. personnel. 

Modeling performed by the Defense Nuclear Agency using the ANBACIS 
(Automated Nuclear, Biological and Chemical Information System) n computer 
program demonstrates that the maximum extent to which a lethal concentration 
(LCt 50: lethal to 50% of exposed personnel) would travel woiild be 8.7 km. 
Incapacitating effects would be expected out to 9.3 km. Similar examinations of the 
other southernmost suspected chemical storage bunkers resulted in similar hazard 
distances. No cases resulted in any hazard areas coming within 150 km of any US 
or other coalition forces. These estimates are very similar to the results of an 
unpublished CEDE Porton Down Report dated September 1992, which detailed UK 
studies on the potential effects of bombing Iraqi CBW production and storage sites. 

Several lines of evidence indicate that it is improbable that any release of 
chemical warfare agents at An Nasiriyah is connected to Czech detections (with the 
obvious further caution that the Czech detections themselves remain suspect, 
pending checks on the performance of their equipment and resolution of 
inconsistencies in accounts by Czech personal of equipment and procedures). 

* Extent of Patnase at An Nasirivah . If chemical munitions were stored at 
An Nasiriyah and if a bunker containing chemical munitions was hit, then a 
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plausible upper limit to the amount of nerve agent in such a bunker would be 16 
ir^TSS^ti:^™ " ""^ • ^ Czech uni^in 

1. ' ^""l^ Absent nfnthfj- Cai!,^„i„ .-^ ,1^ ^ VM„i,^ ^/ j. M„„„..,t 
J!™ » df«able amount of nerve ag«>t in Saudi Arabii thL would haThadl 
iZi m""**"' " Nasiriyah. A large release should have prod„«d 

kcd casualties. None apparently occurred. The inference that any Se^ w^ 

.w„dco»o^::^f^aTe^-r^^ 

the 19th was from the south-southwest, then southeast onX 17^ fr„™ »il 

changmg to from the north-northeast with the passage of a weath^t ' 

ffi?^, * ^"^^^'^ Mathematical modeling of the plume from a release 
suggests that alarger quanti^ than could have plausibly been v,„« 
been «,mred to reach the Czech forces in detejable am^^ n,?^!^^ 
Wed that under best case weather conditions, 80-100 to^ rf a^t 
m^taneously released could have resulted in the conceniatTLcribed by the 

The conclusion from these considerations is that it is very unlikelv that th. 
Czech unite detected nerve agent released on bombing An N»^™'^ 
_ This same analysis shows that, regardless of the truth of the Czed, 

m 

More Distant Storage Sites 

Hah?^n? T'l ^ P'^"^*^^ ^tes in central Iraq (Al 

Habbamyah. Karbala. Samarra). In the period leading up to Desert Storm, some 



Modeling briefing to DSB Task Force, McNaUey R. 
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of operations in 4^ n^SudT, ""^^ «ea 

U.S. forces. Dilution i^'SS Srrf a^tXl'T °1 '^T'^ *» 
effects of atmospheric turb»l«« S^i^ T " '^^ ^***' 

distant Sites Lve .Ti'i'S^:^' ^« 

forward b?bi"?^e1.W„l\^.r'°''?"''°^ 

c.^ldhave^42■.^au^S^tSlrn°^°'^*^''™P^^^^ 
indicates that release frZfct^^^ T """"anders, and also 
source of chSi^^'^JA ''"^S'«»°'««<^ent is not a credible 

Nasiriyahw^^t^idCXraiSuswltt^^ 
of special operations forces) by a ' '^^ P"^"* exception 

Nasiriyah was bombed^! ^C^^^^."^^"^^*^^ 150 km. When An 
weath« com?ine°S m*k^^',^J^'«XH^^ 

Czech detections, or of more ^er^I^ '?n S*" "T" '^*^« 
sources of chemical agente^Sd oX^^ 1 ^^i f'^"''^ Other possible 
fiir away to provide siS^<^t ^o^ ^ Muthanna) were too 

su^t2^t%vt";h«i:^rwt^^,th'Ltl''^^ 

were bombed, the rate and^.^,^f i contained chemical weapons 

in the immeLte"^^.'* '^"^''^ "^"^ "'^ " B»« risk even ti those 
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• The Czech daims of detection--the only reports that seemed to lend some 
credibility to the idea of exposure of some type-are themselves clouded by a 
number of pecuUaiities and internal inconsistencies. These reports cannot be 
confirmed or dismissed untQ the evaluation of the Czech detection system now in 
progress at Edgewood is complete. 

• The one plausible injury of a U,S. soldier by a chemical agent occurred 
after the end of the ground war, and originated during inspection and demolition of 
Iraqi bunkers. It seemed to be the result of accidental contact of the soldier with 
contaminated soil in a bunker that may have been used previously (probably during 
the Iran/Iraq war) for storing mustard. 

• In the absence of confirmation of the Czech reports, there are no data 
suggesting exposure of UJS. personnel to chemical weapons. The threshold 
sensitivity of U.S. detectors was approximately 0.05 mg m^ and while levek lower 
than this cannot be excluded on the basis of physical measurement, the absence of 
any credible source of exposure makes it unlikely that there was any level of 
e^osure. 

V". LONG TERM EFFECTS OF LO W-LEVEL gyPQSURE TO CHFMICAL AGENTS 

This section discusses what is known about the long-term effects of exposure 
to low-levels of chemical warfare agents. 

During the period firom 1958-1975 some 6720 soldiers took part in a 
voluntary test program of 24 chemical agents conducted by the US Army at the 
Army Chemical Test Center at Edgewood. Maryland, In 1980, the Department of 
the Army asked the Committee on Toxicology of the National Research CouncQ's 
Board on Toxicology and Environmental Health Hazards to study possible chronic 
or delayed adverse long-term health effects incurred by servicemen who took part in 
these tests. The terms ofreference to the panel w^e: 

1. determine whether the data available were sufficient to estimate the 
hkelihood that the test chemicals have long-term health effects or delayed sequelae 

2. determine whether the involved chemicals, as tested, are likely to produce 
long-term adverse health effects or delayed sequelae in the test subjects. 

Their findings were presented in three volumes: Volume I covered 
anticholinesterase and anticholinergic chemicals; Volume H covered cholinesterase 
reactivators, psychochemicals, mustard gas and several irritating substances; 



44 



Xt]^.? ""^ " «f 1985) health of the test 

adverse ^ih^^T^^^^ """Poonds surveyed carries long-range 

^^^o?L^pSa-^-/-^^ up .0 a .ear. such 

rdTeS^iSrH^^^^ 

-.ere weJt n7^i^^„^^«^"5 » "^^^^^ -eluded that 

nervous system and se^e otSnTsludv rf^J^ disorders and for diseases of the 



Vol 1-1982. Vol II.I9S4S Vom^^^ ^^'•^"^^ Academy Press. Washii.gton DC. 
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repeated acute doses of nerve t^^J^T^ '^""^ ^S^o or 

agents and mustard as the"au^, ^! implicates neL 

effects. Repeated symptomatic e»os^, ?^ '^T "I"^"^ ^''S-U^ health 
causal factor in airTy c^' DdaSltiSff " established as a 

after acute severe lesiin due to mSd nS^™. f 25 Vears 

have been observed as delayed ^S^f'JJT^J '^'"'^ ^ <^o» al«. 

While the production of n<S;^aT^c2£tm'!.«f.T^ 
aiumals, there is Httle evidenceto S!!^ ^ observed in 

airway cancer in huma^^^i^ "'"'J »Sent for aon- 

dassification as a mut^l^^^'^^^f evidence <l. and its 

mustard as a reproductive tadS^t ° »• i»Pli«te 



-'A'^w^uuuvc toxicant in man. r*^^^*^ 

agentst^i^S STbo^'i^^? -«^' while nerve 

differ in their duration. So^tSf ^^^^"f ' '^'^ ^ 
whUe that from insecticides ma^Sfe^w^w" «*° '^^^ f« hours, 
polyneuropathy, though others h^v^ef Some pesticides do not cause 

•ioses; nerve agents cause polyne^X tTLj!. ~ " sub-lethal 
reqwring extreme iuterventiort^^n , ^ *^ LDsO. 

Exposure to insecticides hJ^b^^l^f *° the effect 

syndrome" - that is. intermei^te b^eT^^T ^."^ Intermediate 
neuropathy. Intermediate syndrome^^nT? ejects and delayed 

agents. Psychological probIeZXp Z"l^ *^<»,^ ti nerve 

appear «th varying degrees of P«Zet:>':^2s^r^.'^''- 

mduding respiratory and skin c^^^XjfZ'^ and a number of conditions 
skin ulceration, chronic respirat^^^ ^i^?'*'"'? «*'?"™alities. chronic 
recurrent keratitis of the eve h™?™^ ' T™"" «"«<«>ctivitis. delayed 

disorders, and sexual JyS^^r S^S'^l^r''^^^^ PSJ^oIogical 
demonstrate causal relationshin •nsufSaent information to 

hematological. ne^Tj^l^^^ZZ^''^*^^^'^ 



^; "&^it^^.^'ir's.::r^^^^ - CO. H„„t, us 
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V IIL PROPOSED EXPOSURE ETIOLOGIES 

A. Chemical Warfare Agents 

As discussed in sectLons VI and Vn above, there is no evidence that either 
high or low levels of exposure of US troops to chemical agents occurred, and there is 
no indication from research that there would be chronic sequelae from low level 
exposure even if it had occurred. 

B. Biological Agents 

While Iraq has been assessed as having had an active offensive BW 
program, there is no evidence for the deployment of BW during ODS. The diseases 
associated with BW agents, e.g., anthrax, botulinum, etc., are notable for acute 
effects and woxild have been rapidly evident and readily diagnosed had they 
occurred among US or coalition troops during the war. 
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C. infectious Disease 

By any previous standards, casualties from infectious diseases were 
extremely low during Desert Shield/Desert Storm, reflecting effective appUcation of 
preventive medicine doctrine and good discipline. Food and water-borne diseases 
and vector borne diseases have, in the past, caused very high casualties to armies 
m that region. The major causes of morbidity from infectious diseases were self- 
limiting diarrhea and respiratory iUnesses. Low overaU enteric disease rates testify 
to safe food supplies and food preparation and effective water purification methods 
The virtual absence of vector-borne viral diseases such as sandfly fever and only 7 
cases of malaria appear to be the result of a combination of vector control, personal 
protection, and climatic factors.^'^ 

1. Insect-borne 

One vector-borne parasitic disease, leishmaniasis, has been suggested as a 
potential cause in later development of chronic unexplained iUness.lO The 
leishmania species present in the theater can cause self limiting sldn infections 
(cutaneous leishmaniasis), severe visceral disease (kala azar) and, a chronic 
disseminated infection without obvious skin lesions or major organ involvement 

Thirty-one cases of leishmaniasis contracted in the theater have been 
diagnosed in mihtary personnel. Nineteen cases were cutaneous disease and 12 
were disseminated disease. CHnical and parasitologic studies by Army 
investigators have defined the spectrum of iUnesses caused by Leishmania tropica 
the predominate Leishmania species in the region. The cases of disseminated 
viscerotropic iUnesses caused by this species was a surprising new observation 
leading to the hypothesis that there may be additional cases of cryptic infections 
causmg chronic illness that cannot be diagnosed by current parasite isolation or 
serologic methods. 

There was some evidence for clustering of leishmaniasis cases in units - not 
unejcpected since transmission is by sandfly vectors. The reported studies are 
chmcal. parasitologic and immunologic studies and do not address the epidemiology 
of the disease in DS/DS. Also lacking are data on the distribution of sandfly vectors 
in the theater, although information presented by a Navy entomologist with the 



SRidiards AL Malone JD. Shens S. et aL Arbovirus and rickettsial infections among combat troops 
dunng Operation Desert Shield/Desert Storm. J Infect Dis 1993; 168: 1080- 1081. 

wS^i^t ^5:970 Medical aspects ofOperation Desert Storm. NEnglJ 

lOMacgill AJ, Grogl M Gasser RA, Sun W, Oster CN. Visceral infection caused by Leishmania 
Iropica in veterans of Operation Desert Storm, N Engl J Med 1993; 328:1383-1387. 
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DoD Pest Control Board indicated that some surveys had found very little evidence 
for large numbers of the sandfly in areas of high troop concentrations." 

A possible role for leishmaniasis in later unexplained iUness has been 
suggested, but additional studies are warranted to rule out such chronic infections 
which result in very Httle antibody and are difficult to diagnose. Development of 

TTir ^^^'^^'^ "^^^ods is an important research effort 
Aat wJl help to define the full extent of disease due to leishmania parasites and 
determine whether Leishmaniasis is a significant contributor to the chronic 
unexplained illness. The lack of outbreaks of sandfly fever probably indicates a low 
overaU exposure to sandfly bites. A comprehensive epidemiologic study, however 
shouldindude a study of the distribution of leishmaniasis cas^. 

2. Food Borne 

Contaminated lettuce firom local vendors was described as having led to 
outbreaks rfdiarrhea.^2 AdditionaHy. although standard sanitary practic™ 
in place, it is probable that some of the incidence of diarrheal disease was related to 
contaminated water, foods or utensils. Giardia lambKa can be a c^e rfpro 
watery diarrhea in veterans returning from areas where the water supSyTas ?f ^' 

ZTTT^t ^""^ '^^^^ information t^a? tKd 

been noted through surveiUance of Gulf War veterans. 

3, Respiratory 

u^^. '^TJT V instances of respiratory aihnents beginning, or being 
^^nrTt ^"^^ and working conditions for troops in Saudi Arabia. In one 
instance, troops occupying a long-vacant Saudi housing area in Al Eskan 
experienced signfficant rates of respiratory disease due to the fine sand and dust 
from accumulated pigeon droppings.l3 The disease was described as self-limiting 
and while It is possible that some individuals who experienced this condition may 
have developed chronic sequelae, the extent of the conditions precipitating these 

D. Environmental/Occupational Pollutants 

The very nature of warfare exposes combatants to a variety of hazardous 
substances, not the least of which is flying steel, shrapnel and blLt overpressies 

1 iDoD Pest Management Board, briefing to DSB Task Force, February 8, 1994. 
J2Korenyi.BothAL,MolnarAC. Al Eskan Disease: Desert Storm Pneumonitis. Mil Med 1992; 157: 

45^'^'^'*' ^' ^ Pneumonitis. Mil Med 1992; 157: 
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from conventional warfare munitions. Most exposures during the Desert 
Shield/Stonn time frame involved materials of lesser toxicity. Several situations of 
note included exposures to petroleum products, pesticides and CARC (Chemical 
Agent Resistant Coating) paint. 

1. Petroleum Products 

While a wide variety of fuels, lubricants and solvents were present routinely 
m many atuations during the operation, it ^ 

different than soldiers encounter during peacetime military operations and 

2. Alcohol Substitutes 

cniffi ^° ""^^^ Of substance abuse (e.g., solvent 

t^!: ^ population that was abruptly deprived of alcohol. Some troops in 

the Vietnam war are known to have injured themselves by ingesting RDX a plastic 

^tr^d o^erTb:^^^^^^ ^ ^^^'"^ ^^-^^ ^ ^cpLimen^l 

8. Insecticides 

P^ejask Force received information" regarding the use of pesticides used 
for vector-borne or rodent disease prevention and control. AU such matS^d 
by m^tary are EPA approved, and appHed by trained technicians. RdativT 
quantities of pestiades available to deployed units can be deduced from supply 
records, but apphcation records do not exist. 

rn^Uf^r^'^'t^^^^?^^.'^^^'^''^^^ d-phenothrin, chlorpyrifos. resmethrin. 
malathion.methomyl,hndane.pyrethroids and DEBT. ' 

There are potential acute adverse effects from pesticide poisoning- 
organophosphates can cause headache, diarrhea, dizziness, blurred vision 
weakness, nausea, cramps, discomfort in the chest, nervousness, sweating miosis 
^point pupils), tearing, saHvation, pulmonary edema, uncont^ollaWe^usde 

twitches, convulsions, coma, and loss ofreflexes and sphincter control. Nausea 
incoordination, and eye and skin irritation can occur following acute pyrethroid 
exposure. Polynei^opathy can occur 2-3 weeks following high level^s^ ^ 
some organophosphates (malathion,chlorpyrifos).15 ^osureio 

While some individuals may have experienced some effects from local 
pestiode use. there were no reports of acute pesticide poisoning during the war 
If continued analysis of the VA registry indicates a higher incidence of 
neurophysical disorders in those veterans whose duties included routine application 

"DoD Pest Management Board, briefing to DSB Task Force. February 8. 1994. 

ISEcobichon DJ Davies JE ,DouU J . et al. Neurotoxic Effects of Pesticides Advances in Modem 
Envm,nmental Toxicology. Volume XVIII, Princeton Scientific Publkhing a.. Inc NJ ISUm 
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of pesticides, pesticide exposure may come under closer scrutiny as an etiological 
factor for other participants. 

4. Oil Well Fires 

0 

On February 23, 1991, Iraqi forces began to destroy and set on fire more than 
700 oil wells throughout Kuwait. All the fires were extinguished and the wells 
were capped by early November, 1991, but there was great concern regarding the 
potential health risk to personnel in the region as a result of their exposure. 
16,17,18,19 

During the 8 month pehod in which the oil wells were burning, numerous 
efforts were undertaken to assess the air quality over Kuwait and to determine the 
health risks posed to the poptdations living, working, and serving in the military in 
the region. The U.S. Interagency Air Quality Assessment team arrived in Kuwait 
in March 1991 to begin to assess the possible health effects of the smoke firom the 
oil fires. This team was composed of scientists firom the U.S. Environmental 
Protection Agency, the National Oceanographic and Atmospheric Administration, 
and the Department of Health and Human Services. 

During the period of the fires, the measured levels of two major air pollutants 
(sulfiir dioxide, nitrogen dioxide) did not reach harmfiil levels. The level of 
particulate matter measuring less than 10 microns ^Mio), that portion of airborne 
particulate with the greatest impact on the respiratory system, did exceed the U.S. 
""alert leveF on several occasions. However, Kuwait has firequent sand and dust 
storms, and the average level of PMio in Kuwait is nearly 600 ug/m^, the highest in 
the world. 

The hazards to the soldiers posed by the smoke were largely dependent on 
the concentration of the pollutants in the air near the camps. Fortunately, the 
plumes resulting firom the fires rose up to 10,000 to 12,000 feet, mixing with the air 
and then being dispersed for several thousand miles downwind over a period of 
several weeks. As the plume traveled, the particles and gases contained within it 
became more widely dispersed and also more diluted. The highest concentrations 
were in the areas nearest the affected oil fields and the areas immediately 
downwind. Few soldiers were in those areas for long periods of time. Considerable 



^^Riley JJ, Hicks NG, Thompson TL. Effect of Kuwait oil field fires on human comfort and 
environment in Jubail, Saudi Arabia. Intemat J Biometeorology 1992: 36-38. 

^'^Ferek RJ, Hobbs PV, Herring JA, Laursen KK, Weiss RA, Rasmussen RA. Chemical composition 
of emissions from the Kuwait oil fires. Geophysical Research 1992; 97: 14483-14489. 

l^Hobbs PV, Radke LP. Airborne studies of the smoke from the Kuwait oil fires. Science 1992; 
256:987-991. ' 

^^aursen KI^, Ferek RJ, Hobbs PV, Rasmussen RA Emission factors for particulates, elemental 
carbon, and trace gases from the Kuwait oil fires. Geophys Res 1992; 97:14491-14497. 
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^ution took place over space, such that by the time the plume reached areas of 

'Totenti^l T ^^^^ ^^^^ coLntrateTLLl' Wait 

fun.J. T^ A T '''' J^^Pi^atory system, such as a small loss in W 
ftmction or the development of chronic bronchitis, would be of particular c^cem to 
those who were exposed for many months to severe particulate pollution TW 
effects might be more likely to occur in cigarette smokers ^hese 
nnc Environmental Hygiene Agency report of its partidnation in 

ODS provid^ some useful insights regarding industeal hygienHr^ntite 
medicme and the impact of oil fires on health issues ThB rl^o^'S^rr^r^ a . 
regarding exposure to chemical weapons agenS p^Sal SH^^^^^ 
evaluate the health effects risks due to oil Ls On^Kf^^^t^ "^'^ 
pathway analysis, excess cancer risk resulting firom expos^e to A«1p«.!f«, r 
environment ranged from 2 to 6 per 10.000.000 wS bXX EPA r^feTf 

^ercer^k'i'^^^lwas 
? on the nsk from chromnin. Hiere was little difference in risk 

levels found between Saudi permanent monitoring sites and ^eto Kuw^.»r 
a.e oil &es^ These results were based on collection of ot« 4 OO^^rirS 10 
8ro.md sites over a period of seven months beginning rMayWSllo" 
Additionally, the National Center for EnviroimentS He^tti Centers fo. 
Disease Control and Prevention, performed surveys of (vdaffl^i^ 

p^^^?^;rtVftrbS».rt^^^ 

a random sample of per^^ilt uniSrr^rr^^^ 
of the furst ^oup were equal or lower than those of the reference B^^e 

^'^U^tt "■"^ '^^""f ^""^ thS rfth?.S;^ce group 

Since US nuhtary personnel were not involved directly in the fire firi^^ 

operations, their exposures would have been more comp^aiL to ^^dv 

personnel m Kuwait City, who showed no elevation in VOC levd 



5. Sand 



.theSp5:ii-ss--^-r-rr^^^ 
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which a person slept may have been as important a risk factor for developing 
respiratory complaints as exposure to outdoor air pollutants.22 The personnel who 
slept in air-conditioned buildings, for example, were much more likely to develop a 
cough and sore throat than those who Hved in tents and warehouses. 

It is reasonable to expect that inhalation of particulate matter could have 
resulted m some short-term airway irritation, and could have aggravated personnel 
with asthmatic conditions that were previously minor or asymptomatic. While Httle 
IS known ^edfically regarding the long-term effects of inhaling fine sand, it does 
not seem bkdy to be a major contributing factor to the complex of symptoms being 
reported by veterans. . j »f & 

6. CARC (Chemical Agent Resistant Coating) Paint 

Chemical agent resistant coating (CARC) used to paint combat vehicles and 
equipment, releases toluene diisocyanate during the curing process. Some dvihan 
workers and several support units may have conducted painting without required 
respiratoiy protection. The extent of such exposures are unlikely to be a factor for 
the majority of personnel suffering firom unexplained symptoms. 

E. Medical Prophylaxis 

Protective measures taken to prevent chemical or biological warfare 
casualties included vaccination against anthrax and botulinum toxin and 
prophylacbc use of pyridostigmine as a nerve agent pretreatment. No evidence has 
been found to imphcate any of these measures in the unexplained medical 
complaints in Gulf War participants. 

i. Pyridostogmine Bromide 

1 ^yfVi°s*ig°^e Bromide (PB) was issued as a nerve agent pretreatment to 
nearly all US teoops, as well as 45,000 participants from the United Kingdom. Use 
of low doses (30mg 3x daily) of PB, taken orally upon direction of unit commanders 
confers significant protection to tiroops when used with the other post-attack 
teeataient measures (ateopine and 2-Pam chloride). Although all units were given 
FB, the Department of Defense does not have records of which miUtary personnel 
actually ingested PB, nor of how many tablets may have been ingested. 

Most ofthe extensive clinical experience with the drugin civilian medicine 
has been with patients suffering firom myasthenia gravis, a neuromuscular 
disord^. These patients are given doses as high as ten times those taken by troops 
Metabdic and toxicologic stiidies and the relatively smaU amount of drug actuaUy ' 
taken by mihtary personnel make pyridostigmine an extremely unlikely 
contadbuting factor in the unexplained medical complaints in Gulf War participants. 

22Richards AL Hyams KC. Watte DM et al. Respiratory disease among military personnel in Saudi 
Arabia dunng Operation Desert Shield. Am J Public Health 1993; 83:1326-1329 
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The Army is preparing a formal NDA (new drug appUcation) submission 
specifically for the indicated application of CW prophylaxis. The FDA procedures 
will entad a thorough and formal reexamination of the toxicological. metabolic and 
epidemiological data. Whfle it is extremely difficult to rule out idiosyncratic side- 
effects at the level of 1 per thousand or fewer of those exposed, this hypothetical 
concern should be weighed against the hazards of unprotected exposure to chemical 
aCbacic. 

2. Anthrax Vaccine 

Antlurax vaccine was administered to about 150.000 troops in the theater 
about 1/5 of those deployed. The licensed anthrax vaccine, produced by the ' 
Midugan State Department of PubKc Health, has been extensively used for years in 
civilian wool factory workers and laboratory workers, and its safety is well 
documented. 

8. Botulinits Toxoid Vaccines 

Botulinus toxoid administration was restricted to relatively few units that 
were thought to be at highest risk. Only about 8000 doses were administered but 
hardly any to reservists, which group is prominent among those reporting ' 
symptoms. This vaccine is made by the same process as tetanus toxoid that is used 
m infants worldwide, and is also produced by the Michigan State Department of 
r'ubiic Health. 

F. Depleted Uranium 

Operation Desert Storm was the first conflict that involved the use of 
depleted uranium (DU) mmiitions. Armor piercing projeddles fired from tanks and 
A-10 aircraft consisted of DU kinetic energy penetrators, enabling U.S. forces to 
engage and kill enemy vehicles at standoff ranges that enhanced their own safety 

Concern has developed around the possibiKty that expended DU projectaes* 
^f^^fSatents from them, posed a residual hazard to troops on the 
battlefield. Additionally there are a limited number of US soldiers whose vehicle 
was struck by finendly fire, resulting in DU shrapnel wounds. These soldiers are 
being foUowed up by a long-term study that will examine possible chronic effects 
from embedded DU fragments. 

The other highest probabiKty exposures from DU are among a group of 
maintenance workers who deaned out a US tank that had been struck by enemy 
fire and burned whfle carrying DU ammunition. Carefiil radiological monitoring of 
these mdividuals during and after exposure led to the conclusion that the residual 
DU particles posed a minimal hazard to personnel working around contaminated 
vehicles with appropriate protection. 
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IX. POST TRAUMATIC ST RESS AND SOM ATQFnPM nicinpncpQ 

A. Psychiatric Morbidity 

Psychiatric morbidity due to service during the Gulf War was predicted to be 
low for several reasons: the short duration of the conflict, the relatively low 
casualties sustained by American forces, and the positive support for the war at 
Home. Exammation of records of evacuation during the conflict is one approach to 
examining the extent of psychiatric morbidity: the Army rate of evacuation for 
psychiatiac reasons tiranslated to only 2.7 per 1,000 evacuations per year.23 This 
very low rate of psychiatric evacuations is in contirast to prior wars in which 

T^Taw VZ^^^^ ^ comparison to total evacuations were: 23% 

in World War H, 10% for Korea, and 7% from Vietiiam24. Of the roughly 250 Army 

?9ntT T^""^^^ ^^^OT psychiatric reasons, approximatdy fifty 

(20 /o)were later determined to be disabled for further military service; levels of 
fw^n Disorder (PTSD) were found to be ve^low. with only four of 

lliH?."^? ^ ^^^^"^ of PTSD^S Another approach to assessing psychiatric 
morbidity possibly relating to service in the Gulf is to examine the numWs of 
service members referred for disabihty determination due to psychiatric disorders 
t~ Jfr^H rii^T?^/""^^ 294 soldiers witii psychiatrk-Lated diag^os^* 
P-^qn 26^?^ ^^^^^ determinations. Of tiiese, 112 carried the diagnosis of 

nf n«^;v,^o^®'^-"V^''"^/*"'^^^ ^ literature which report; on the prevalence 
of psychiaticic disorders and stiress symptoms during and following the Gulf 



23 ' 

^^Hales RE: Psychiatric lessons from the Persian Gulf War. Hosp Community Psychiatry 43:769. 

E^tl??v S;^°"m ^J^l^^'S^ Psychiatry, in Comprehensive Textbook of Psychiatry/I V 
Edited by Kaplan HI, Sadock BJ. Baltimore, MD. Williams & Wilkinfi. 1900-1909. 1985 

Pagan J., personal communication, 1994 



agan J., personal communication, 1994 
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War27,28.29.30.3l.32,33,34 „ 

because of the unique charaSi^l^;,^^^^^^^^ ^-e papers 

levelsfr^^^^X"^^^^ 

1991. ^^^^tisf^^^^^^ October 15, 

centers, and one-half at outrea^oc J^'! *^°°^Pl«ted; roughly one-half at VA 
created on the basis of r^^m iruSfrT composite PTSD measure was 
their relation to the comX^d s^^lt Z^Jf "^'^^^"^ 

"^^y- ^***^«^tial survey, PTSD levels were 

27 — ■ 

28 

«»veo, of dead. An, J Ps^dS^ ^W^f^^ ^'^ 

naven, ^r. VA Medical Center, 1992 
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found to be 36.5% for veterans seeking psychological treatment at Vet Centers 
("treatment-seeking"), 4.9% for those veterans seeking other services at Vet center 
C'service-seeking"), and 5.3% for veterans who completed the sxirvey at an outreac 
location Cnon-service-seeking**) . At the six month follow-up (April 15 - October 
15, 1992), treatment-seeking veterans exhibited less PTSD at follow-up (19.4% 
compared to 37. 1%) . The non-service-seeking veterans exhibited more PTSD 
(7.6% versus 5.4% at Time 1) and the service-seeking veterans exhibited twice the 
level of PTSD (9.8% versus 4.9%.)^^ 

The prevalence of psychiatric conditions in veterans enrolled in the active 
duty and VA registries for Desert Storm-related conditions appears to be modest. 
Inpatient primary psychiatric diagnoses in Persian Gulf veterans showed 34.7% 
suffering from mental disorders; 11.6% from alcohol dependence; 5.1% from drug 
dependence and 6.1 % from adjustment disorders (including PTSD)^®. Of the 67 
individuals enrolled in the Navy Gulf War registry in February 1994, 6 were listed 
as having a psychiatric condition as their magor complaint (1 adjustment disorder 
with depressed features; 1 m^or depression; 4 PTSD)^^ Approximately 7 other 
individuals carried associated or incident psychiatric diagnoses (3 depressive 
disorders, 2 PTSD, 1 adjustment disorder and 2 personality disorders)^. Of the 
149 individuals enrolled in the Army's Gulf Syndrome Registry as of February 
1994, 12 were listed as having presumed or confirmed PTSD; 4 suffered depressive 
disorders; 2 panic disorders; 1 bipolar disorder.^ Similarly, a group of 78 veterans 
complaining of symptoms of fatigue was found to have a low prevalence of 
psychiatric disorders (@12%).^ 



37 ■ 

DoVA Readjustment Counsel Svc(l 15) Washington DC, 1994, unpublished data 

^SoVA Readjustment Counsel Svc(l 15) Washington DC, 1994. unpublished data 
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National Center for PTSD, preliminary report, 1994 
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Kang HK, Dalager NA: Health surveillance of Persian Gulf War veterans: a review of the 
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Defraites RF, Wanat ER, Norwood AE, Williams S, Cowan D, Callahan T: Investigation of a 
Suspected Outbreak of an Unknown Disease Among Veterans of Operation Desert Shield/Storm 
Washington, DC, Walter Reed Army Institute of Research, 1992 
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B. Historical Background 



Appreaation for the role of situational stress as a major militaiy medical 

of n,v.hil'^^ ^^}^'^ f ""'^^^ paralleled ^^development 

of psychiatry as a medical speaalty. During the Civil War, DaCosta attributed a 
syndrome conastmg of generalized weakness to an irritable and exhausted heart 

dunng World War I.^^ Physicians in the past have attempted to undTrstend the 
etiology of these syndromes. As in today's discussion of complex illnesses, there was 
much controversy surrounding the relative contribution of "organic" (meScT 
versus "functional" (psychological) factors. imeoicai; 
« annl^H^"^'' -r^*^ Psychiatry the term acute stress reaction or battle fatigue 
lmh^t^.^r^T^\"l somatic (physical) and psychological responses L thT 
combat theater. When military psychiatric principles of proximity, immediacy and 
e^^ctancy are employed, the vast m^ority of these casu^ties caJi^t^ed to 

Numerous studies have demonstrated that participating in combat is related 
me2TT • 1*^^ ^ about ^Tlolger te^ 

for tlSJ consequences of going to war (See Rundell and Urs 

ZlTrl veterans reported many more physical symptoms and 

Jesses than did mihtary contemporaries not serving in combat; 25% more 

vl^Z v"? "^'^'"^ ^^^^ P'°Wems than did non-coLbat 

Zh^L '^J^^Tr ^^^l^ost twice as likely to describe their health 

as fair or poor in comparison with veterans during that time period who did not 
serve m Vietnam (19.60/0 versus ll.lo/o)49 Itis of noS thatphySex^ftions 
and laboratoiy studies found few differences between these two groups 

46 
47 

RundeU J, Ursano RJ: Psychiatric responses to trauma, in The Persian Gulf W«r- ^Ui^^ - a 
FamU^es. Communities and Nations. Edited by Ursano RJ. l^^^l^Slr^:^^^ 

*^ulka RA. Schlenger WE, Fairbank JA. Hough RL. et al: National Vietnam veteran« 
49 
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Post-Traumatic Stress Disorder (PTSD) and somatic complaints. For example, 5 
out of 9 firefighters with chronic PTSD presented to their physicians with somatic 
complaints that distracted attention from the xmderlying PTSD.^^ High amounts 
of PTSD s}rmptomatology were foimd to correlate with reports of high amounts of 
physical health problems in veterans.^ ^ Similar relationships between PTSD in 
Vietnam combat-veterans and increased reporting of health complaints were also 
found by litz et al^^. These investigators noted those health complaints in the 
veterans with PTSD clustered around S3nnptoms suggestive of s}rmpathetic 
hyperactivity, especially gastrointestinal and cardiopulmonary complaints. Health 
complaints were foimd to correlate positively to severity of PTSD. The presence of 
physidan-diagnosed medical conditions did not differentiate between combat 
veterans with and without PTSD. In a study of Israeli combat veterans , the 50 
veterans with PTSD reported significantly more symptoms than did age-matched 
combat veterans without PTSD. However, the veterans with PTSD did not differ 
firom the controls in findings on physical examination or laboratory evaluation. 
Solomon and coUeagues^^ found that one, two, and three years after their 
participation in the Lebanon war, Israeli combat veterans who had experienced 
combat stress reactions during the war reported significantly more health problems. 

C. Relationship Between War-Related Stress and Health 

The relationship between exposure to war-related stress and long-term 
effects on health is not well understood. Various hypotheses have been advanced to 
explain the ways in which stress can affect health (see litz et al^^ for a review of 
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S?a:?SrLSM°-' ''^^ '-'^ effects of stress on the 

veter^Sd^^^-^^l^STrSi^^^^^^^^^ 

Desert Storm veterans from New V^J^^^S^ non-deployers. In a study of 

their return from thlGSrs2 rfS. ' * after 
changed for the worse jSL'^^hlmeS'^^hZ"^" '^'^ 
was found in subjects who exceeded SXut^tfw^'"' Wms 
health problems in this group were nearwTri„i^ r ? " """" ""mbers of 
most commonly <^^hZl%l^^T^'^f*^' ""^ ™« » 

headaches,andalackofenergy S*""^ and pains. 

deployed toX'pL^'tti'Srfl.t°^^!!^^^ of whom 1739 

were significantly more S to^7„,, ? i! ^ and reserve sample of deployers 
at rates of two-tJon^S '^ ^ ■^•""'^'''^ '^'^'»t an symptoms, rfl^ 

based o'^*,u'^^S^ ^SS^rbf -^"^ of 

multiphase study on the^hS^d n^LoT^"*"* ''^'^y- however. In a 
deactivation on Army R^TZZtZ^^T^J^"^ of activation and 
endorsed PTSD ^'^''^ *° ^"^ 

endorsed high avS.ce Xpto^ ""^ ♦w-t^ird 

the war and the fact that S n^ w^^^- ^ '"""^'d during 

that these scores reflect traSXL .St ted 1. ' " ""^W 

complaiiitewereendorsedatalSri^l^iK l^f- Somatic 

r^^dtttrof'^"-^^^'^^^^^^^ 

Desert?t:r:^r^-Afc-^^^^^ 

^^Ch 

"cob,„ S, WiUia..^^ CM. Stresa .„d i„re«tou. ^ ^ ^ 

"Malarkey WB,Kiecolt.GlaserJK Pearl D ri«»n.p u . , 
alters pituitary and adrenal hormones. Psychosom Med ^.41%l iqq?' marital conflict 

Edited by U,«ano RJ. Norwood AE. in preparation ^^"^^ C«"»niunities and Nations. 

^Marlowe, et al WRAIR. preliminary report on Persian Gulf. 1994 

r1™XS M^t^A^^'^^!^^'' °' ^^''^^'^^^ '^-"vation on Army 
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problems. In Vietnam veterans iha m i , 

Study (NWRS) found that 15 2%om i ^'^^^ Veterans Readjustment 
theater veterans suffered from TOD^^^ ^^ff' Vietnam 
forecasting rates of PTSD from the Gnlf w ^® °^ ^® survey.**^ In terms of 
the Israeli experience foUowing ttie lSf2TS' ""^j;^^ """^ instructive to examin, 
weeks rather than years. It is irmorTw l*»>anon War. a war lasting a matter of 
had not displayed acute stxe^ of combat veterans who 

PTSD one year afterTe w^ dunng combat met diagnostic criteria folr 

X OTHER SYNDROMES 

caned a'^Mystex^tesX^ 

with otiier puzzling and controverSLp^^fJ^'f ^ ^ ^^"'""^ it 
reported. A unique feature of the G^^^T ^^""^ "^^""^y 

and restricted geographic loclSatio^^^^^ 
featiire of the condition raises i 

A. Multiple Chemical SenslUviUes (MCS) 

He de^ed^:"""'"'"* "^"^ »««itivitie,- w« first uaed by Cuflen in 1987. 

sy^S^uSSi'J^^M'SlS^'ir! "f'^We to multiple organ 

compound, at <lo«» far bilow awT^S.'! "» """J' d>«nic.Ily unreliLd 

«a«ta. No rinsl. widely K>lte^ rflS!,?,,"' ^"""^ Population to eause harmfu 
wmptoma.- ' ^ ^ '^'"'''''^c f"»<:«on can be shown to corielatelSh 

niness^^, orJ^°S~sX tlT^f""'^"^'"^^ Environmental 
of syn.p.on>s huT^i^o^M^^^^' ^'"'»«^ <« verify 

a previoudy undescribed toL rfSh^J^S"" to suffer from 

foods, and/or drugs, for which ^^Tl^^T ^ environmental chemicals, 
measures axe prescribed. e°™<>miental avoidance 

by these patients are S^te S.^?' "T ""^ frewently mentioned 
*.eb. glues, and caipetor ^^'l* ^'^t fum^ 

re.'5?o'^L»t " '^»«-' Vietnam veterans 

Veteran. AdminiJr.U^^J^^c!7m ""^ """"c"' ««ma.es. 
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Psy'^^^i^J^^Z^^:'-^^--oto:,c. neurotoxic, and 
vaKdatine these theo^i,ett^e»7'^r'^/"'^«~°d^^^ 



Fatigrue 
Headache 
Nausea 
Confusion 



Memory loss 
Dizziness 

Difficulty concentrating 
Ocular and respiratory irritation 
Musculoskeletal pain 
Visceral pain 



Dyspnea 



B. 



Chronic Fatigue Syndrome (CFS) 



1988 prop'o^^rnlt-S^*^ ^J^J^T^ ^'"''^ T Viral Diseases in 

case definition63 'i^pr^TZ^^^I^^k^^^T' '^i''^^ " 
-a^andepiden^oio^,,^™^^^^^^ 

Ann^rf&'^ii^rXtm'Ig. A Working C«. D.^ia«! 
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2. Other clinical conditions are excluded by appropriate evaluation, 
and 6 or more of the following 1 1 symptom criteria: 

1. Mild fever. 

2. Sore throat. 

3. Painful cervical or axillary lymph nodes. 

4. Unexplained generalized muscle weakness. 

5. Muscles discomfort or myalgia. 

6. Fatigue for 24 hrs after exercise that would have previously been tolerated. 

7. Generahzed headache of a type not previously experienced, 
». Migratory non-inflammatory arthralgia. 

9. Neuropsychologic complaints. 

10. Sleep disturbance. 

1 1. Description of the main Bymptom complex as initiaUy developing over a few hours to a few 

and 2 0* more of the foUowing 3 physical criteria documented by a physician on 
two or more occasions at least 1 month apart: y y ^'uiou 

1. Temperature 37.6-38.6C (oral) or 37.8-38.3C (rectal) 

2. Nonexudative phaiyungitis 

3. Palpable or tender cervical or axillary lymph nodes or Eight or more of the symptom criteria. 

in loJP't working case definition of CFS arose firom reports beginning 

m 1985 of clusters and individual case reports of a possible new dSease wiT^ 
numerous general and specific sympto^^ 

^BTiS'^H' r ^ ^^^^^^ ^« ^ Epstein-Sir virus 

(EBV) infection because of the presence of EBV antibodies, but fiirther 

S^^Th^^c investigations revealed that Ae types and titers of the antibodies in 
tn^oh distinguishable from tiiose in age-matched healAy 

The case definition of CFS was intended as an operational concept designed 
for research purposes and the criteria reflect the original concept oS d^^a^ 
bTofr'"'' S«b--^"t-tly^vestigators have searched for ev^d^^ce^ 

^rbut to ^^f^"^'?' ^^^^ etiology of 

SonHfi !. I? causative virus (or group of viruses) has not yet bSn 

"tn^ A^ postulates that CFS can be explained as a chronSly 

activated immune system, possibly initiated by a viral infection 
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identifymg diagnostic laboratory tests. So^tZ^T^^^^'''' 

Los Angeles Co. Hospital Illness (1934) 
Iceland disease (1948) 

London Middlesex Hospital disease (1952) 
Royal Free Hospital Disease (1955) 
Incline Village (NV) outbreak (1984) 

^^-'^-*oGulfWarParticipanUu,UhVne:^lainedmne^ 

unexpllrdtfdSi t^J^l!^^ between CFS and the 

subjective without diagnosS^^Welw^^ ^""^ ^ ^ 

laboratory testing. °°^^^e by physical examination or 

C. Symptoms in the General Population 

The incidence for some of thTZ^.^'^- outpatient p<«)ulations 
smular, or even M^^.t^^^^TTT^ ^ ^'"'^ vetLT^ery 
was reported by betwe» "Sli^^f ^l^f f ^tiS 

AdditionaUy of interest, a hish^nta~ o?t^f^* " ^» P««nt.64 
cannot be diagnosed with a dear o,^?f^l°r^ common complaints 

improve throu^ spe^t^a^eM^ ""^ '^P""" do not 

pheno^r^S"^:^r^/,^--^-intheG„,fWarhealt^ 

conditions andthose that existatsl^^b^^rdritS'p^Xr 
D. Other Coalition Forces 

has be^ «:^^o^yTuf ptZr^hetl?'^^^^^^ » the iact that it 
meetings both with s4at«r ShX^d JSillS f^*""" '^'^ "^Health, in 
stated that they have not obS^Ty "^^^ rf^f "^^^f"^ Dom. has 

beu>g reported by some veterans, nor ^bS^.S'lfarpte^^ 
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suivemance program any unexpected increase in unusual health problems of any 
sort. They also have specifically stated that there were no reports during the war of 
any avihans being treated for any injury typical of exposure to chemical warfare 
agent. 

European and Middle East region governments who supplied forces to 
the coalition, during meetings with Senator Shelby, have stated that they have not 
observed unexplained incidence of disease in their troop populations who served 
during the war. 

r.- '"^! ^^'f® received presentations by, and enjoyed the participation of 
die Director General of the United Kingdom's Chemical & Biological Defense 
Establishment, Dr. Graham Pearson. 

r.,if United Kingdom deployed approximately 45,000 troops to the Persian 
GulfWar rrfened torn their miUtary parlance as Operati^^ These troops 

comprised 31,000 ground troops. 5 destroyer/fiigates, 5 mine sweepers, K^support 
^ou^H n T!^^; British ground contingent consisted of thdr 1st 

Armoured Division, with the 7th and 4th Armoured Brigades, division troops and 
several infantry battaHons tasked with enemy prisoner of wa; (EPW) hSg 

^r^TrZrJ^'''' "^'^ ^^^^^ -^y 

For the conduct of the ground war, the British division feU under the 
operational control of the US VH Corps, and was placed on the inner hinge of the 
wide sweeping attack around Iraq's western flank. 

^^^'^^.^Vi^*"^™ of illness has been apparent in either the British 
mdite^ medical channels or in die state-sponsored medical system, widi regard to 
Aose mJitary veterans who had been deployed into die dieater of war. die pubhc 
diere followed with mterest die increasingly frequent accounts in die American 
media regarding die so-called "Gulf War Ulness". This interest was heightened 
foUowmg a feature on US reports of a Gulf related illness broadcast duiLg a BBC 

5"^T °° ^^"^^ Subsequendy. die Minister for the Armed 
Forces appeared on a later edition of diis program, dated 7 July 1993. to urge any 
Gulf War veterans who were experiencing healdi problems diat diey believed may 
be connected widi dieir Gulf service to contact die Ministry of Defense^ rflT 
M^ch 1994. 28 veterans had contacted die Ministry. 14 Xho^k up tt fffel of 
medical assesanent by a mihtary consultant. By 17 March 1994, 11 of diese had 
been examined and aU have been diagnosed as having standard ^ent^ Sius we 
are not aware of any Britidi soldiers who have undiagnosed medical problems ^aT 
are similar to diose being described for US veterans. "emsmai 
..^ff^^'^^f^^arities exist in potential exposures to die British contingent and 
^e US forces diat may ultimately be of use to researchers; in addition to blngiT 
the same enAoronmental conditions, die widespread administration of anti- 

w^^^^ ""^"^^^ pyridostigmine bromide (nerve agent pretreatinent) 
within both forces are two of interest. 
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a^n.s'L'd™ ^r^r ItSS'^'f " "'"""^^^ -aria« 
used during the conflict. "lenucai or biological agents were not 
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GLOSSARY 



AC - Hydrogen Cyanide 

AFIP - Armed Forcjes Institute of Pathology 

ANBACIS - Automated Nuclear Biological and Chemical Information System 

ARCOM - Army Reserve Command 

BUN - Blood Urea Nitrogen 

BW - Biological Warfare 

CAM • Chemical Agent Monitor 

CARC - Chemical Agent Resistant Coating 

CBC - Complete Blood Count 

CBDE - Chemical & Biological Defense Establishment (UK) 

CPK - Creatinine Phospho Kinase 

CBW - Chemical/Biological Warfare 

CENTCOM - (US) Central Command 

CFS - Chronic Fatigue Syndrome 

ChE - Cholinesterase 

CNS - Central Nervous System 

CW - Chemical Warfare 

CX - choking agent phosgene oxime) 

DEET - diethyl toluamide, insect repellant 

DMDC - Defense Manpower Data Center 

DNBI - Disease/Non-Battle Injuries 

DoD - Department of Defense 

DoVA - Department of Veterans Affairs 

DS/DS - Desert Shield/Desert Storm 

DSB - Defense Science Board 

DU - Depleted Uranium 

EBV - Epstein Barr Virus 

EEG - Electroencephalogram 

EI - Environmental Illness 

EPA - Environmental P*tection Agency 

EPW - Enemy Prisoner of War 

Era Veterans - those veterans in service during the same period (as Gulf War 

veterans) but not actually deployed to the Gulf 
FDA -Food & Drug Administration 
GA - nerve agent (Tabun) 
GB - nerve agent (Sarin) 
GD - nerve agent (Soman) 

GF - ilouride-containing organophosphate nerve agent 
HD - blister agent (distilled mustard) 
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ia>9 - International Classification of Diseases 
Tbii^artSr''^''™ 
|M.^l^!^^°^reS^PoP«lation 
- Magnetic Resonance Imagin/ 

I^C . Nuclear, Biological and Chemical 

J^A-NewDrugAppKcation 

^C - National Research Counca 

PB'p^<S^eX^r<"^^''"^°--^el4) 

PW-PatientTteatmentEile 

Rcl R^f TJ^auaatic Stress Disorder 

^roSSS "^'"siveingredient 

. Volatile Organic Hydrocarbons 
VA - nerve agent 
WWn- World Warn 
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Appendix A 

Suininarv of Task Fnrr^ ^pct Finding Mrfthn 

Deceinher:>1-?9 ^QQ-j 

-Interagency Efforts 

-Current Congressional Concerns 

-DoVA Perspective, Clinical Background Information 

-Intelligence Assessment of Chemical/Biological Warfare in Gulf War 

-Reported Incidents of Chemical Agent Detection or Exposure 

-US/Coalition Force Chem/Bio Detection Equipment Capabilities, Limitations & 

Operational Employment 
-Health Effects Overview 
-Health Effects of Chemical/Biological Agents 
-Iatrogenic Effects (Pyridostigmine Bromide, vaccines) 
-123d ARCOM EPICON Investigation 
-Psychosocial Stressors 

-24th Naval Reserve Construction BattaUon EPICON Investigation 

-Leishmaniasis 

-Depleted Uranium 

-Kuwaiti Oil Well Fires Studies 

-Institute of Medicine's Effort (Charter & law) 

January 10-11 1 994 rr w/R w p^j^^d 
-Chemical Agent Detection Technology 
-Biodetection Program 

-Natick Lab Evaluation of T-shirt Color Change 

-UK Perspective on Persian Gulf Chemical Incidents 

-Low-level Exposure Effects 

-Other Detection Programs 

-Update on Chemical Incident Review 

-Meteorological Assessment of Persian Gulf Region (1/17/91 - 3/2/91) 
'^M^cMg^^""^ "yPO^etical Scenarios; Cloud Travel; Diffusion 

-OSHA: Effects of Chronic Pesticide Exposure 
-EPA: Pesticide Hazards (Low-level Effects) 
-VA: Registry Summary 
-Joint Service Environmental Support Group 

January 27-28. 1993 rM«Hir«i P^r^^p 
-DoVA Update (Registiy, Clinical, Research) 
-MG Blanck Update on Middle East Trip 
-Medical R&D Presentations 
-Multiple Chemical Sensitivities 
-Toxicology Forum 

- Organophosphates 



A-1 



- Mustard Agents 

- Pyridostogmine Bromide 

- Gulf War Tissue Study 

- Inhaled Particulates 

- Other Health Hazards 
-Update on Chemical Incident Review 
-Other Gulf War Committees Activities 

-Joint Service Environmental Support Group Registry 
-Epidemiological Efforts and Plans 
-CW/BW Panel Update 

Februarv 7-8. 1994 (CW/BW Paneh 
-Active Duty Registry Profile 
-Chemical Officer Forum 

- UNSCOMTeam 

- Central Command 

- Anny Central Command 

- Army VII Corps 

- Army 82 Airborne Division 

- Army 2d Chemical Battalion 

-Health Panel Update 
-UK Presentation 

-Modeling Update 

- overhead imagery 

- micrometeorological data 

-C/B Detection Program 

- Requirements Development 

- R&D 
Tech Base 

-PB Follow-up 

-Dead Animals/Sanitation/Insecticides 
-VA Update 

Februarv 24-25. 1994 f Medical Paneh 

-CW/BW Panel Update 

-Chronic Fatigue Syndrome 

-Proposed Persian Gulf Illness Case Definition 

-Gulf War Disease Diagnosis and Treatment (Dr. Hyman) 

-Veterans Illness Profile (Mr. Haines) 

•Infectious Disease Wrap-up 

-VA Epidemiological Review 

-Senator Riegle's Study (Mr. Tuite) 

March 24^25. 1994 

-Normal Incidence of Disease 

-Chronic Fatigue Syndrome Case Definition Efforts 

-Congressman Browder 

-ObS Chem/Bio Event Timeline 

-Executive Session 
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APPENDIX C 



Persian Gulf Veterans Coordinating Board 



Research 

DoD Research Activities 



Review of the Health Consequences of Service During the Persian Gulf War. 

Action: National Academy of Sciences (NAS) - Medical Follow-up Agency 
Purpose: As directed by P.L. 102-585, the NAS will review existing scientific, medical 
and other information on the health consequences of miUtary service in the Persian Gulf 
theater of operations during the Persian Gulf War. 
Coordinations: DoD, VA and HHS. 

Cooperative DoDA^A Research. 

Action: DoD and VA Medical Scientists. 

Purpose: Support for partial funding of research on the health consequences of exposure 
to environmental hazards during the Persian Gulf War. Some of this research wiU take 
place at VA Medical Centers. 
Coordination: DoD, VA and HHS. 

Leishmania Research. 

Action: US Army Medical Research and Development Command. 
Purpose: Develop a blood assay for leishmania. 
Coordinations: DoD, VA and HHS. 

Epidemiologic Assessment of Suspected Outbreak of an Unknown Disease Among Veterans of 
ODS at the Request of the 123d Army Reserve Command. FT. Benjamin Harrison. Indiana 

Action: US Army Medical Research and Development Command. 

Purpose: Conducted medical examinations and in-depth surveys of 79 soldiers with 

symptoms or concerns potentially linked to service in ODS. 

Coordinations: DoD, VA and HHS. 

Stress-Related Survey of Soldiers Deployed in ODS. 

Action: US Army Medical Research and Development Command. 

Purpose: To identify correlations between post ODS symptoms and occupational and 

environmental stresses. These questionnaires were completed by active duty and reserve 

Army, Navy and Air Force personnel in Hawaii and Pennsylvania. Data analysis is in 

progress. 

Coordinations: DoD, VA and HHS. 



SSl^^^^^^^^^^^ "^"'"^ of Pyridostigmine as a Pretreatment for Nerve 

Action: US Army Medical Research and Development Command 
Purpose: Obtain safety data for pending New Drug Application to FDA 
Coordmations: DoD, FDA and VA. 

Aai^n^TJ^JuT "^"^ ^^^^^""^ - the Gulf War 

Action. US Army Medical Research and Development Command 

hZ?n^' * conduct a retrospective survey of troops who received Clostridium 

botuhnum toxoid m the Gulf War after troops returned to the US 

Coordinations: DoD, VA and HHS. 

Environmental Toxicology Studies. 

Action: Armed Forces Institute of Pathology and Army Enviromnental Hygiene Acencv 

relatmg to exposures during the Persian Gulf War. F'lmoiogy 
Coordinations: DoD, VA and HHS. 

Monitoring Gulf War Veterans With Imbedded Depleted Uranium Fn«ments 
Action: Anned Forces Radiobiology Research Institute 

LTS' ^^"^"l*'"™^ f°"o^-"P of ODS patients with known or suspected imbedded 

Smems~ "^^^ 
Coordinations: DoD, VA and HHS. 

Purpose: Review and analyze medical records of ODS/DS veterans with unexnbineH 



Persian Gulf Veterans Coordinating Board 



Research 

VA ResearchActivities 



Children of PG Veterans in Mississippi. 
Action: VAMC Jackson. 

• P-'SSL^gett^tS 

Coordinations: VA. Do^lii '^^"^ P^""^' 

Review of the Health Consequences of Service During the Persian Gulf w«r 

Action: National Academy of Sdences O^aS? ^ ; 

Purpose: As directed by P L lol^S^JhlMli ^ ^^ency 

and other infomution oni.e heSh ™ medical 

theater of operations during the Pe^s^tf w^' ""^"^^ "^"^ " Gulf 

Coordinations: VA, DoD and HHS. 

called back for t«tmg. ^ ''««™« "fttwe individuds should be 
Coordinations: VA, DoD and HHS. 

B^j^^^^Neu^psyohological.^^^^^ 

Action: VAMC Boston 

Environmental Hazards Research Centers 

Action: Three VAMCs (to be determined) 



Persian Gulf Interagency Research Coordinating Council 
Action: VA, DoD and HHS. 



step the council member .greed to Jgmzc . coXen« ofSr^SS^,?* '"T'^ 

Coordinations: VA, DoD and HHS. 

Persian Gulf Advisory Committee. 
Action: VA. 

Eariy Intervention witl. Appalaclnan Marine Reservists in ODS 
Action: VAMC Mountain Home.™ 

Coordmations: VA, DoD and HHS. 

Desert Storm Reunion Survey. 
Action: VAMC Boston. 

dX^enfduri^ ODS "Z ^Ir^'^^f """""■""^ 

det''e,^e;^:^^^„XXr7a^^^ 
Coordmations: VA, DoD and HHS. \ 

Psychological Assessment of Operation Desert Storm Returnees. 
Action: VAMC New Orleans 

fnO^T 

Coordinations: VA, DoD and HHS. 



Operation Desert Storm Follow-Up Survey. 
Action: VAMC Salt Lake City. 

Purpose: A survey designed to elicit VA medical center employees perceptions of ODS 
activation, deployment, and reintegration experiences. 
Coordinations: VA, DoD and HHS. 

Psychological Adjustment in ODS Veterans. 
Action: VAMC Gainesville. . 

Purpose: A study of 542 National Guard and Reserve members was conducted with one 
group being actively involved in ODS and a Control group. Psychological tests were 
given to determine if differences existed between the service veterans and the-control 
group in terms of overall mental health. 
Coordinations: VA, DOD and HHS 
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1. Purpose . The purpose of this report is to provide the Congress with the results 
of ongoing studies relating to the health consequences of the exposure of Persian Gulf 
force members to the fumes of burning oil. 

2. Background . The burning of hundreds of oil wells during the conflict in the 
Persian Gulf region raised concerns about potential health effects to DoD troops and 
civilians exposed to the oil fumes. This coiicem, coupled with the experience gained 
during Vietnam with exposure to Agent Orange, prompted the Secretary of Veterans 
Affairs to request information from the Department of Defense to assist him with 
potential medical treatment and disability compensation claims by Desert Storm 
veterans. In a letter dated 2 October 1991, the Secretary of Veterans Affairs requested 
that the Department of Defense: 

a. Construct a roster of troops assigned to each military unit that served 
in the areas affected by the Kuwait oil well fires, and 

b. Construct a file of daily unit locations for the period 15 January 
1991, through the date of the last unit withdrawal from the Persian Gulf region, and 

c. Create and maintain a central file containing information of air 
pollutant levels froin a number of locations where troops were stationed at different 
times. 

As a result of public concerns and the uncertainty of any potential health 
consequences associated with the exposure to burning oil fumes, the Congress on 5 
December 1991 enacted Public Law 102-190 requiring that the Secretaiy of Defense: 

a. Establish and maintain a special record relating to members of the 
Armed Forces who, as determined by the Secretary, were exposed to the fumes of 
burning oil in the Desert Storm Theater of Operations during the Persian Gulf Conflict, 
and 

b. Submit to the Congress the results of all ongoing studies on the 
health consequences (short- or long-term) of members of the Armed Forces who were 
exposed to the fumes of burning oil in the Desert Storm Theater of Operations during 
the Persian Gulf conflict. The report should also address the need for any additional 
studies relating to this exposure. 



On 13 July 1992, the Deputy Secretary of Defense designated the Secretary of 
the Army as DoD Executive Agent for accomplishing the requirements of Public Law 
102-190 and for assistmg the Secretary of Veterans Affairs by performing data 
collection and analyses pertaining to the exposure of members of tiie U. S. Armed 
Forces to fumes of burning oil during Operation Desert Storm. A copy of the 
Executive Agent designation is attached at Appendix A. 

As the DoD Executive Agent, the Secretary of the Army and his designees are 
responsible for constructing and maintaining the required data, developing the exposure 
model, and coordinating the submission of an annual Report to the Congress. 

3. Summary of Service Health Assessments . Each Military Medical Department 
was tasked with providing information on any ongoing studies relating to the health 
consequences of the exposure of Persian Gulf force members to the fumes of burning 
oil. A summary by Service is provided below: 

a. U. S. Army. The Army's report is attached at Appendix B. It 
provides the preliminary conclusions on three main areas environmental monitoring, 
with subsequent health risk assessment; industrial hygiene evaluation; and biological 
surveillance. These three eflforts were integrated to obtain a complete picture of the 
environmental situation in the gulf region and the resultant health consequences to 
DoD personnel. The draft, fiill text, report of the Army's health risk assessment has 
been undergoing scientific peer review since late summer. Upon receipt of the peer 
review comments and recommendations, it will be available for general release. 

b. U. S. Navy. The Navy's report is attached at Appendix C. It 
presents the final results of an illness and injury survey conducted among U. S. 
Marines in the Kuwait Theater of Operations during 28-31 March 1991. The short 
time line was dictated by the acute concem over the health effects of exposure to 
smoke fi'om the oil well fires and the need to administer the questionnaires before the 
return of USMC units to the United States which occurred in late March and early 
April of 199 L During the 4-day period, the self-administered questionnaire was 
completed by 2,715 Marines who represented a conservatively estimated 5 percent 
sample of land based USMC personnel in the Kuwait Theater of Operations. Although 
no major health concerns were identified, the report recommends a follow-up survey 
to determine the health status of the Marines who participated in this survey. 
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c. U. S. Air Force. The Air Force did not conduct any studies based 
on the fact that most Air Force personnel who participated in Operation Desert Storm 
were assigned to locations which were far from the burning Kuwait oil well fires. 
Further, Air Force medical facilities have reported no unusual disease patterns 
consistent witii exposure to oil fire fumes. Accordingly, at the present time, the Air 
Force believes that current efforts involving the Persian Gulf War Health Veteran's 
Registry, the Environmental Support Group, and the Kuwaiti Risk Assessment Team 
are the appropriate activities to address Persian Gulf health concerns. A copy of the 
Air Force response is attached at Appendix D. 

4. Registry Efforts . Last Fall, the U. S. Army and Joint Services Environmental 
Support Group was assigned the mission of maintaining the Registry and developing 
a combat unit tracking data base. 

With regard to the Registry, initial research indicates that there were 
approximately 5,000 combat units containing over 550,000 active duty service 
members and over 100,000 reservists. The 650,000 figure is based on a listing 
provided to the Defense Manpower Data Center (DMDC) by the Military Departments 
in late 1991. The DMDC listing is approximately 98 percent complete, requiring only 
minimum collection and verification to identify additional members who served in 
Southwest Asia. 

As DMDC consolidated its listing, the Environmental Support Group was 
beginning its efforts to develop a unit location data base which identifies and tracks 
the exact daily locations for all U. S. Anned Forces serving in the Desert Storm 
Theater of Operations from the period 15 January 1991 through the date of the last 
unit withdrawal from the Persian Gulf region. Since approximately 5,000 combat imits 
were involved, tracking the units will be a comprehensive process that includes: 
locating the relevant records, abstracting the grid coordinate locations from automated 
and hard copy combat records, and verifying the data. Based on experience gained 
with data collection for Agent Orange exposure, it is estimated that the successful 
development of the combat imit tracking system will require approximately 30 
manyears of effort over a 2-year period. Due to imexpected fiscal and persoimel 
constraints, the initial efforts have not progressed as quickly as originally envisioned. 
However, personnel are being hired, joint representation has been solicited, and a 
completed data base is expected by early 1995. 
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Concurrently, the U. S. Army Environmental Hygiene Agency is developing an 
air pollutant exposure model which will provide information on air pollutant levels on 
numerous dates and locations throughout the Desert Storm Theater of Operations. This 
model exposure data, coupled with the unit location data, will be used to provide an 
estimate of an individual's exposure. 

5. Future Plans. 

a. Studies. The continuing efforts of the Army Medical Department 
will include updating tiie health risk assessment to: 

(1) include air modeling study results for DoD troop sites where 
no monitoring was conducted. 

(2) continue trying to separate natural and anthropogenic 
(industrial) background risk from oil fire related risk as more background, modeling, 
and particle analysis information becomes available. 

(3) assess new toxicologic information as cancer and non-cancer 
risk assessment metiiodology becomes available. 

(4) incorporate the biological surveillance initiative information to 
refine the findings and conclusions of the health risk assessment. 

b. Registry and Unit Tracking System. Sustaining the data bases and 
responding to inquiries on exposure are continuing requirements. Although it is 
impossible to predict with any certainty the number of Desert Storm inquiries, it is 
estimated that at least 1,000 inquiries will be received per year for the next 10 to 15 
years. This estimate is based on the fact that tiie Environmental Support Group has 
averaged 3,500 Agent Orange and Post Traumatic Stress Disorder inquiries per year 
for the last 10 years. Although the health consequences relating to tiie exposure to 
Agent Orange and those to the fumes of burning oil differ, die public attention which 
was focused on Desert Storm has created an increased health awareness. 
Consequentiy, even an assignment in the Desert Storm Theater of Operations has 
created sufficient cause to generate healtii concerns, making the level of fiiture 
inquiries difficult to predict. 
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ASSISTANT SECRETARIES OF DEFENSE 
COMPTROLLER - 
GENERAL COUNSEL 
INSPECTOR GENERAL 

DIREaOR OF OPERATIONAL TEST AND EVALUATION 
ASSISTANTS TO THE SECRETARY OF DEFENSE 
DIRECTOR OF ADMINISTRATION AND MANAGEMENT 
DlREaORS OF THE DEFENSE AGENCIES 



SUBJECT: Environmental Health Matters In Operation Desert Storm 

Section 734 of the National Defense Authorization Act for Fiscal Years 1992 and 1993 
(Public Law 102-190) provides for a Registry of members of the armed forces exposed 
to fumes of burning oil In connection with Operation Desert Storm. Also, by letter of 
October 2. 1991, the Secretary of Veterans Affairs requested the following assistance 
from the Department of Defense: 

• 1 . Construction of a roster of troops assigned to each military unit that served in 
the areas affected by the Kuwaiti oil well fires. The roster should include basic 
demograpliic data and military personnel data. 

•2. Construction of a file of daily unit locations for the period January 15, 1991 
through the date of the last unit withdrawal from the Persian Gulf area. 

"3. Creation and maintenance of a central file containing iriformation on air 
pollutant levels from a number of locations where troops were stationed over 
different times. Aerial photographs for smoke plume behavior and daily 
weather reports, etc, may be useful." 

To carry out Section 734 and to assist the Secretary of Veterans Affairs, I direct as 
follovy^r 

a. The authorities and duties of the Secretary of Defense under Section 734 (a), 
(b) and (e) of the National Defense Authorization Act for Fiscal Years 1992 and 
1993 (Public Law 102-190) are hereby delegated and assigned to the Secretary 
of the Army as the Executive Agent of the Department of Defense. The 
Secretary of the Army shall prepare and forward to the Assistant Secretary of 
Defense for Health Affairs for transmittal to Congress the reports required by 
Section 734(c). 

b. The Secretary of the Army shall be the Executive Agent of the Department of 
Defense to provide the assistance requested by the Secretary of Veterans 
Affairs In his letter of October 2, 1991 . 
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Executive Agency Assignment 



c. ' The Secretaries of the Military Departments and the heads of other 

components of the Department of Defense shall provide such information to 
the Secretary of the Army as may be necessary to implement this 
memorandum. 

d. TheComptrollerof the Department ofDefense shall ensure that the 
appropriations of the Military Departments bear equitably the costs of 
implementing this memorandum. 

The Secretary of the Armjr should coordinate the exercise of authority under this 
memorandum as appropriate vAth the Secretaries of the Military Departments, the 
Chairman of the Joint Chiefs of Staff, the Assistant Secretary of Defense for Health 
Affairs, and the Assistant Secretary of Defense for Force Management and 
Personnel. 
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REPORT TO CONGRESS 
1992 

KUWAIT OIL FIRES 
HEALTH RISK ASSESSMENT 
U.S. ARMY MEDICAL DEPARTMENT 



A. Introduction. 

The destruction of rnore than 700 oil wells during the conflict In the Persian 
Gulf region raised concerns about potential health effect to DoD troops and 
civilians exposed to the oil fire smoke. Initial reports from the area by groups 
conducting monitoring activities, such as the U.S. Environmental Protection 
Agency (USEPA), the French, the Norwegians, and the Kuwait Environmental 
Protection Department, did not find significant quantities of pollutants that 
would cause acute or chronic health effects, except for particulates, which are 
naturally high in the region. However, the groups conducting the monitoring did 
stress that the long-term health effects to Individuals that were exposed to the 
pollution could not be determined because of Insufficient data. It was the 
concern with potential long term health effects, as well as the need to identify 
and evaluate any acute health effects at troop locations, that prompted the DoD 
to initiate this study. At the request of DoD Health Affairs, the U.S. Army 
Office of the Surgeon General .OTSG) was tasked to chair a Trl-Servlce medical 
working group to evaluate the potential health effects of the oil smoke on DoD 
personnel. The group consisted of medical personnel from each military service, 
In addition to representatives from the Veterans Administration, DoD Health 
Affairs, and DoD Environment. As part of the working group's effort a team 
from the U. S. Army Environmental Hygiene Agency (USAEHA) was dispatched 
on 1 May 1991 to collect environmental samples and assess the potential health 
effects among DoD personnel who deployed to South West Asia. 

B. Project Scope. 

This project consisted of three main areas, environmental monitoring, with 
subsequent health risk assessment, industrial hygiene evaluation, and biologic 
surveillance. These three efforts are being Integrated to obtain a complete 
picture of the environmental situation in the gulf region and the resultant health 
consequences to DoD personnel. 

1. Environmental Monitoring. The environmental monitoring study 
attempted to characterize the concentration of pollutants that poD personnel 
were exposed to during their stay In the gulf region. The time period of 
exposure and the location where that exposure occurred were very variable for 
the large number of DoD personnel in-theater (approximately 550,000). As of 
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the end of February there were a total of 605 oil wells on fire and 46 gushing 
oil. The USAEHA nnonltoring effort commenced on 5 May 1991 and continued 
until 3 December 1991. At the start of environmental monitoring there were 
still 558 oil wells on fire and the data collection continued until all the fires were 
extinguished on approximately 6 November 1991, and as stated above 
continued until 3 December 1991 to obtain one month of background data The 
area occupied by troops during their stay In the gulf region was extensive 
approximately 880,000 square miles within Kuwait, Saudi Arabia, and Iraq. 
This made quantification of exposure by troop location very difficult. Therefore 
as a starting point for exposure measurement, permanent ambient air monitoring 
stations were established at four locations in Saudi Arabia and six locations in 
Kuwait, although two In Kuwait were quickly abandoned due to logistical 
difficulties. The locations were selected based on the fact they were major sites 
where DoD troops were stationed long term. To augment the fixed location 
sampling, air nrtodellng will be conducted with assistance from the National 
Oceanic and Atmospheric Administration (NOAA), to predict pollutant 
concentrations at locations and times In which no sampling was being 
conducted. In addition, soil sampling was done at the air monitoring sites to 
Insure that all potential exposure pathways and media were evaluated. The data 
generated from the environmental monitoring activities were used to calculate 
the exposure point concentrations for the health risk assessments. Risk 
assessments were conducted for each of the seven permanent air/soU 
monitoring sites where DoD personnel were located. 

2. Industrial Hygiene Evaluation. The industrial hygiene {IH) air 
evaluation monitored and characterized occupational exposures of DoD 
personnel who had potential high risk exposure to oil fire emissions. The IH air 
sampling was conducted from 3 May 1991 to 17 June 1991 at various 
locations within Kuwait and Saudi Arabia. The focus was on Individuals 
working outdoors and on worst-case situations within the oil fields next to 
Kuwait City. The IH air sampling results were compared to recognized 
occupational health standards to assess the health risk to exposed individuals. 

3. Biologic Surveillance. The Biologic Surveillance Initiative (BSI) was 
conducted to refine the results obtained from the health risk assessment. When 
completed, the results from BSI and the health risk assessment (HRA) will be 
compared and Integrated. The predictive results from the HRA, which were 
generated from environmental data, will be compared to the BSI results from 
actual biologic samples of potentially exposed troops. This comparison will lend 
validity to the HRA, or show that Its predictions are either too conservative or 
not conservative enough. 
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C. Risk Assessment. 

The methodology selected for the risk assessment is EPA guidance developed 
for Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA) sites, also known as "Superfund". The calculations result in a 
quantitative estimate of health risk (cancer and non-cancer) based on the 
contaminant concentrations and the site exposure characteristics. Cancer risks 
are determined using cancer slope factors and non-cancer effects are calculated 
using chronic and subchronic reference doses. Assessments conducted using 
Superfund guidance are based on the reasonable maximum exposure (RME) 
scenario. The RIVIE is defined as the highest exposure that is reasonably 
expected to occur at the site. The methodology does not use the absolute 
worst case scenario, but is nevertheless very conservative in the data that is 
selected for use and the exposure and risk factors that are incorporated into the 
assessment. The result of this is the production of risk numbers that generally 
over estimate health risk by several orders of magnitude. 

D. Results. 

1. Health Risk Assessment. The draft site specific Kuwait Oil Fire Health 
Risk Assessment was transmitted to The Office of the Army Surgeon General on 
19 June 1992. This report covered the period 5 May - 15 September 1991 and 
included the health risk assessments for 7 permanent air/soil rhonltoring sites in 
Kuwait and Saudi Arabia. This document Is currently under peer review by 
USEPA, U.S. Public Health Service, The Committee on Toxicology, The Veterans 
Administration, and the various services. After analysis and incorporation of 
appropriate peer review comments a final site specific assessment will be 
published. Data covering the entire monitoring period of 5 May - 3 December 
1991, Is currently being analyzed for the final health risk assessment. There are 
over 4000 environmental and industrial hygiene samples, representing over 
36,000 laboratory data points for the contaminants of concern, that require 
validation and interpretation for the final report. 

a. Based on the results of the air and soil pathway analysis, for the period 
3 May 1992 through 15 September 1992, the total predicted excess cancer risk 
resulting from exposure to the Persian Gulf environment ranged from 2 excess 
cancers per 10,000,000 Individuals (2E-7) to 5 excess cancers per 10,000,000 
individuals (5E-7). These risk levels are for the seven permanent monitoring 
sites and include the Inhalation and incidental ingestion routes of exposure. 
These cancer risk levels are below the EPA range of concern of 1 per 10,000 
{1E-4) through 1 per 1,000,000 (1E-6). 
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b. Cancer risk levels do not appear to differ significantly between the 
monitoring sites In Kuwait, near the oil fires, and the monitoring sites In Saudi 
Arabia. In fact, there is very little difference In the cancer risk levels between 
any of the sites monitored. 

c. The total predicted honcancer risk is calculated by summing the hazard 
quotients (HQs) for the individual contaminants of concern which results in a 
hazard index (HI). The noncancer hazard quotient assumes there is a level of 
exposure or reference dose (RfD) below which It is unlikely for even sensitive 
populations to experience adverse health effects. Thus, If the exposure level (E) 
exceeds the threshold (I.e., If E/RfD exceeds unity), there may be concern for 
potential noncancer health effects. As a general rule, the more you exceed the 
reference dose, the more the level of concern for noncancer risk rises. The His 
for the inhalation and incidental ingestion routes of exposure for personnel in the 
Persian Gulf environment, for the period 3 May 1992 through 15 September 
1992, ranged from two times unity (2E+0) to four times unity (4E+0). Again, 
as with cancer risk levels, the noncancer risk levels do not appear to differ a 
great deal between any of the monitoring sites in Kuwait and Saudi Arabia. The 
His for noncancer risk did exceed the EPA level of concern at all the monitoring 
sites in Kuwait and Saudi Arabia. The majority of noncancer risk at all the 
monitoring sites comes from the Inhalation of metals, in particular chromium, 
which represents over 99 percent of the risk. This chromium contamination is 
believed to be from natural and anthropogenic (i.e., industrial) sources, not from 
the oil fires. It is important to recognize that the reference dose is developed 
with a significant safety factor. 

d. Background and historical environmental monitoring data from the 
Persian Gulf region, combined with data on industrial pollution from various 
areas of the world, indicate that much of the risk associated with the region is 
not oil fire related, but is the result of regional background contamination. 

2. Air Pathway Analysis. 

a. Ambient air sampling in Kuwait and Saudi Arabia was completed in 
December 1991 after 7 months of monitoring for pollutants associated with the 
oil well fires. Nearly 4,000 air samples were coi?3Cted during this period from 
10 fixed, ground-based sampling sites. 

b. Based on the analysis so far, the database of air quality measurements 
collected during this project does not suggest that the oil fires made a significant 
contribution to degradation of pre-war air quality at the troop location ground 
level sampling sites. In fact, comparing air quality data when the fires were 
burning with historical data indicates the air quality at ground level at some of 
the sampling sites was better in 1991 than in previous years for some 
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pollutants. Although the percent contribution to air pollution levels from fire and 
non-fire sources cannot be presently determined from this database. It may be 
concluded, based on the limited data evaluated, that the fire pollutants may not 
have had a significant contribution. 

c. Mean concentration values observed in Kuwait and Saudi Arabia for 
organic compounds were comparable to levels observed In Houston and 
Philadelphia, which are industrialized oil industry or petrochemical storage 
regions. Concentrations of carcinogens, such as Polycyclic Aromatic 
Hydrocarbons, in most cases were below the detection limit or jat very low 
levels. Predictably high levels of particulate matter were measured at all 
sampling locations, but the concentration levels were considered "normal" for 
this area of the Middle East. Relatively high concentrations of naturally- 
occurring metals associated with wind blown surface sqils were also observed. 

d. The data indicates that while certain pollutants were found at elevated 
concentrations relative to U.S. air quality standards, the pollutant levels at 
ground level, where sampling occurred, were not as high as first predicted. This 
fact is somewhat surprising considering the magnitude of pollution released to 
the atmosphere from the damaged oil wells and the abundance of petroleum 
refining and petrochemical plants in the areas near sampling sites. The data 
demonstrates that regional air quality trends, as measured during this project, 
were more strongly influenced by site-specific factors such as terrain, 
geography, atmospheric dispersion, source characteristics, chemical fate, and 
meteorology and were not as strongly influenced by the extent of contamination 
(i.e., the emission rate) of the sources. 

3. Soil Pathway Analysis. 

a. There is no consistent increase In soil metals concentrations between 
sampling rounds one and two at the monitoring sites in Kuwait and Saudi 
Arabia. 

b. The few increases in metals concentrations that occurred were mainly 
for metals not associated with Kuwait crude oil and are therefore probably not 
fire related, but natural or anthropogenic background. 

c. There were very few semi-volatile target analytes detected in soil 
samples at the monitoring sites in Kuwait and Saudi Arabia. When detections 
occurred they were related to common laboratory contaminants and usually 
were also present In the laboratory method blanks. 
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d. There were no semi-volatile organics In soil selected as contaminants of 
concern. This was due to the extremely small number of detections of target 
analytes and because those detected were considered laboratory contaminants. 

4. Industrial Hygiene Air Sampling. 

a. Industrial hygiene air sampling Is the application of personal 
(i.e., soldier breathing zone) and/or general area air monitoring In order to 
characterize concentrations of the contaminants of concern. 

b. The Industrial hygiene air sampling results showed no statistical 
difference between Saudi Arabia's and Kuwait's outdoor occupational 
environment. 

c. The oil well fires in and around Kuwait City did Impact on the 
occupational environment in specific circumstances, based on local weather 
conditions and proximity to oil fire plumes. This impact was measurable by 
standard industrial hygiene air sampling methods used in the ambient 
environment. The magnitude of the measurable exposures were low compared 
to recognized occupational health standards. Adverse health effects are not 
expected based on the assumptions inherent In those strndards. 

5. Biologic Surveillance Initiative 

a. Recognizing that the scope of this health risk assessment is far beyond 
that normally encountered by U.S. agencies, USAEHA scientists applied a 
battery of biologic tests of exposure to predicted oil well fire pollutants. These 
tests were administered to small groups from the 1 1th Armored Cavalry 
Regiment in June, August, and October, 1991, before, during, and after their 
90-day deployment to Kuwait, respectively. Results of the tests employed will 
provide objective validity checks for the modeled exposure assessments in the 
health risk assessment. 

b. Testing Included questionnaires which dealt with medical history, 
mood, workplace history and exposures, subjective report of health, and 
climactic conditions. Other tests measured pulmonary function, trace metals in 
serum and urine, volatile compounds in blood, metabolites of benzo-a-pyrene in 
urine, and blood cell tests for genetic material damage or presence of pollutants. 

c. The results of this set of measurements will yield objective, 
quantitative description of the exposure of the soldiers of the 1 1th Armored 
Cavalry Regiment to pollutants in the Kuwait environment and will allow direct 
comparison with modeled exposure information derived from the ambient 
monitoring done for the health risk assessment. This description of exposure is 
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different from a description of the health status or experience of these soldiers 
and few or no personal health related conclusions will be possible from this 
surveillance. 

d. As of 21 December 1992, no quantitative results can yet be reported 
from the biologic testing. Some qualitative information Is available. These 
should be regarded as very tentative results. 

(1) Questionnaires. Final data sets for analysis are nearly complete. 
Tentative exploration of the data does not reveal any outcome measures which 
vary before or after deployment to Kuwait. 

(2) Pulmonary function testing. The testing done pre-deployment $uffers 
from technical deficiencies. The data quality may be so poor as to be unusable. 
The mid-deployment and post-deployment testing yielded normal values for the 
group, and do not show changes In pulmonary status in the soldiers tested. 
However, the applicability of this statement is very limited, because of the small 
sample size, the short time interval for comparison, and the healthy state of the 
surveillance population. 

(3) Trace metals analyses (serum and urine). No elevations of metals 
known to be in Kuwaiti crude oil (Nickel and Vanadium) above unexposed 
normals has been detected. No elevations of other metals (Lead, IVIercury, et. 
al.) have been detected. 

(4) Volatile organic compounds (VOC's) in blood. Of a battery of 33 
volatiles assayed, only one, perchlorethylene, varied positively with movement 
to Kuwait. The highest blood level detected was on the order of 2 parts per 
billion. No known health prognosis can be derived from this low a level. The 
source of the perchlorethylene has not been definitely established, but it is not 
felt to be from Kuwaiti crude oil or oil well fires. Among the other volatiles 
assayed, some were found at higher levels before deployment to Kuwait than in 
U.S. "unexposed" normals: chlorobenzene, ethylbenzene and styrene. Two 
analytes, o-xylene and m/p-xylene, showed lower levels In Kuwait than in 
Germany. Again, no health significance can be attached to the extremely low 
levels measured, on the order of tenths of parts per billion. The decay rate in 
the body is very fast. The half-life of VOC's In the body is estimated by the 
U.S. Centers for Disease Control and Prevention to be 10-30 minutes after 
short-term exposure 

(5) Tests of genetic material. Sister Chromatid Exchange Frequency 
Assay are complete, but results have not yet been analyzed for trend. Assay of 
adducts of Benzo-a-pyrene with genetic material are nearing laboratory 
completion. 
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(6) Urine markers of benzo-a-pyrene exposure are nearina 
laboratory completion. 

E Future Work Efforts. The continuing efforts of the Army Medical Department 
will include the following work. 

1 . Update the site health risk assessment, to Include the monitoring data 
from 15 September 1991 to 6 December 1991 and the dermal route of 
ficc°D A ""^ ^^^"^ P^^'^w^y, now that new guidance Is available from 

Uwtr A. 

2. Update the health risk assessment, to include air modeling study results 
for DoD troop sites where no monitoring was conducted and for the February, 
March, and Apnl time period when no monitoring was conducted. In addition to 
the health risk assessment report, USAEHA is also Involved In a joint effort with 
DA Environmental Support Group (ESQ). At the request of The Secretary of 
Defense the ESG has been tasked to compile a roster of all Desert Storm 
veterans and units who deployed to the Persian Gulf. This will Include when the 
no "^^^^ t^^®V were during their tour. The 
USAEHA will then be called upon to conduct health risk assessments for various 
groups of troops that may experienqe^health p. v-blems. The National Oceanic 
and Atmospheric Administration (NOAA) will be assisting the USAEHA to 
conduct air pollution modeling to predict contaminant concentrations where 
there were no monitoring sites. This data will be used to conduct the health risk 
assessments for the various troop elemients. 

3. Continue trying to separate natural and anthropogenic (Industrial) 
background risk from oil fire related risk as more background, modeling, and 
particle analysis Information becomes available. 

4. Continue to update the health risk assessment as new toxicologic 
information and cancer and rioncancer risk assessment methodology becomes 

5. Incorporate the Biologic Surveillance Initiative information with the health 
risk assessment results to refine the findings and conclusions of the study. 
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BACKGROUND 

When Operation Desert Shield began, the need for disease surveillance 
among the troops deployed to the Middle East was recognized. In mid-August of 

1990, a U.S. Navy preventive medicine physician/epidemiologist established "a 
surveillance system to track illness and injury patterns among U.S. Marine 
Corps (USMC) personnel deployed with the First Marine Expeditionary Force 
(IMEF). As each Marine Corps unit arrived in country, they were added to the 
surveillance system. Statistics were accumulated and reported on a weekly 
basis in order to track the occurrence of diseases and injuries that were not 
the result of combat (disease and non-battle injuries (DNBIs)). After the air 
war began, record keeping and reporting of DNBIs was less consistent. When 
the ground war started and units were on the move, communication became 
increasingly difficult and documentation of medical visits diminished further. 
As the conflict intensified for the ground units, individuals with minor 
illnesses and injuries were less likely to seek medical attention in the face 
of greater threats to survival . Due to the above factors, there were 
significant gaps in the DNBI statistics beginning on January 17, 1991, when 
Operation Desert Shield was transformed by the air war into Desert Storm. 

With the declaration of a cease fire for Desert Storm on February 28, 

1991, marking the end of armed hostilities between the Coalition Forces and 
Iraq, a new and potentially serious hazard filled the skies over Kuwait and 
northeastern Saudi Arabia. Smoke billowed from 611 oil wells in Kuwait 
deliberately set afire by retreating Iraqi forces*. Numerous international 
efforts were undertaken to rapidly assess the types and levels of pollutants 
being discharged by the burning oil^"'. Parallels were drawn between the Agent 
Orange exposures of the Vietnam era and the unknown threat of "Agent Oil". 
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To assess the disease, injury and exposure experience of USMC personnel 
during Operation Desert Storm, a questionnaire survey was designed by members 
of the Navy's Preventive Medicine Augmentation Team (PMAT) in consultation 
with members of the EPA Interagency Task Force^ The PMAT was based in Al 
Jubayl. Saudi Arabia, during the Desert Shield/Storm operation in 1990-91 and 
was tasked with providing preventive medicine (PM) assistance beyond the 
capabilities of organic USMC PM assets (Appendix A). The team included 
preventive medicine physicians, environmental health officers, entomologists, 
industrial hygienists and preventive medicine technicians. 

This report presents the final results of the Desert Storm Survey 
conducted among U.S. Marines in the Kuwait Theater of Operations (KTO) during 
March 28-31, 1991. A preliminary report summarizing the results of the survey 
was presented to the Armeo Forces Epidemiology Board on June 21, 1991 at the 
Walter Reed Army Institute of Research (WRAIR), .Washington,D.C. 

GOALS/OBJECTIVES 

The two major goals of the Desert Storm Survey were: 

(1) to provide information on the magnitude and severity of acute 
health problems possibly related to the air pollution from the 
oil fires; 

(2) to complement the ongoing epidemiologic surveillance program 
for monitoring illness and injury, and to reconstruct the 
health-related problems encountered during a period of intense 
conflict by sampling a large number of Marine Corps personnel. 
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METHODS 

The Desert Storm Survey was developed, field-tested and administered 
over an 18-day period from March 14-31, 1991. The short time line was 
dictated by the acute concern over the health effects of exposure to smoke 
from the oil well fires and the need to administer the questionnaires before 
the return of USMC units to the United States. During the four-day period 
from March 28-31, the self-administered questionnaire was completed by 2,715 
Marines who represented a conservatively estimated five percent sample of USMC 
personnel based on land in the KTO. 

Three groups of Marines participated in the cross-sectionjj.suryey^ 
first group (Group I) of 897 Marines had the longest exposure (approximately 
five weeks at the time of the survey) and were located closest to the burning 
oil wells. Marines in Group I entered Kuwait from Saudi Araoi a during the 
latter part of February, moved north through the oil fields of Kuwait arid then 
remained on the outskirts of Kuwait City up to and beyond the time of the 
survey. At this location, burning oil wells were visible at night. Depending 
on the winds, this area was periodically enveloped in smoke to the extent that 
flashlights were required to read during the day. This encampment was located 
in the fields of an agricultural research area. 

The second group (Group II) of 987 Marines had short-term exposure to 
the oil fires. Members of Group II moved through the oil fields of southern 
Kuwait during the ground war period whichr occurred the last week of February 
and then withdrew to Manifah Bay, Saudi Arabia, following the cease fire on 
February 28th. Located about 120 kilometers south of the Kuwait border, 
Manifah Bay is a coastal site where, depending on wind conditions, smoke from 
the southern oil fields of Kuwait was clearly visible. Floating oil on the 
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waters of the gulf and oil-soaked shoreline were also present at this site. 

The third group (Group III) of 831 Marines had no direct exposure in or 
near the oil fields, having spent the entire Desert Storm period in Al Jubayl, 
Saudi Arabia, which is located approximately 200 kilometers south of the 
nearest oil fields in southern Kuwait. At this location, a distant smoky haze 
was visible on the northern horizon. 

From the 2715 Marines, the responses of 47 participants were eliminated 
from the final analysis yielding a total of 2668 responses (Group I - 892, 
Group II - 978. Group III - 798). Females were excluded due to their small 
number (N=36) and the possibility of their differential rate of self-reporting 
of disease symptoms*. Additionally, the responses of two Red Cross workers 
and nine persons who provided an answer other than "male" or "female" to the 
sex identifier were not analyzed. 

The questionnaire asked about illness and injury which. had occurred 
since Operation Desert Storm began on January 17, 1991. to minimize recall bias 
and to achieve the goal of retrieving information for the conflict period 
(Appendix B). Demographic information on the age, sex, unit, military 
occupational specialty (MOS). principal job during this period, total length 
of deployment since the beginning of Desert Shield, and years of total 
military service was collected on each answer sheet. Information on use of 
sick call, influenza (flu) vaccination status and use of chemical/biological 
warfare (CBW) protective medications was also collected. Smoking status 
(current, ex-smoker, never smoked) and history of previous diagnosis of 
asthma, hay fever, medication allergies, emphysema or bronchitis were 
ascertained. Questions on health status were grouped into four categories: 1) 
injuries; 2) respiratory (wheezing, cough, chest pain, etc.); 3) 



C-5 



study Results - U. S. Navy 



gastrointestinal (loose stools, stomach cramps, nausea or vomiting); and 4) 
other (skin rash and ocular effects). Experiences with irritation from 
blowing dust and sand as well as from oil fire smoke were ascertained in 
separate questions. 

In order to evaluate outcomes experienced by different occupations, it 
was necessary to group the various military occupational specialties (MOS) 
into larger categories. The six major categories used were Administration 
(e.g., personnel clerk, aviation supply clerk); Field (e.g., rifleman, 
mortarman, field radio operator); Maintenance (e.g., small arms 
repairer/technician, helicopter mechanic); Pilot/Naval Flight Officer; Navy; 
and Food Service. The Navy category was primarily composed of hospital 
corpsmen (HMs) and religious programs assistants (RPs). Comparisons of 
illness and injury experience were made among occupational categories within 
Groups I, 11 or III. However, comparisons of illnesses and injuries by 
occupation between groups were avoided, because the more usual roles of 
different specialties are often redefined in combat. 

Instructions were read to all the participants prior to completion of 
the questionnaire in order to minimize problems with interpretation and 
completion of the survey (Appendix B). Personnel were told that participation 
in the survey was voluntary. A small number of individuals chose not to 
participate. 

Data from the questionnaires were initial ly^^ntered into a DBASE III* 
file for initial analysis and were later converted to SAS format, version 6.4, 
for more extensive analysis. 

For the purposes of analysis, the "NO" response for a variable was 
defined as a reply of "none" or "mild" for that symptom, to reduce the number 
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of false positive replies. A "YES" was coded for a reply of "moderate" or 
"severe". Furthermore, inconsistent replies to different questions aDout the 
same symptom were treated as negative responses for that symptom. For 
example, if a positive response was given for question #5, which asked whether 
a person had "three or more loose (unformed) bowel movements in a 24 hour 
period." and a negative response was given for question #22. which asked about 
the duration of diarrhea, then the subject was assigned a negative value for 
diarrhea. 

For the respiratory symptoms (wheeze, cough, chest pain, fever with 
cough, runny nose, sore throat, and cold), logistic analysis was used to 
compare prevalence rates among exposure groups after adjusting for smoking 
status, previous respiratory disease (asthma, hay fever, emphysema, or 
bronch.tis), and flu inoculation. First, for each respiratory symptcmi. the 
two-way interactions with each group (smoking status by group, previc^us 
disease by group and flu inoculation by group) were tested simultaneo-usly 
using the likelihood ratio test. If this test was not significant, the 
interactions were removed from the model, and a likelihood ratio test was used 
on the resulting main effects model to test for differences among grcups. If 
significant differences were found, the Wald test was used to compare Group I 
to Group III, and Group II to Group III. 

For the non-respiratory symptoms, logistic analysis was used to compare 
prevalence rates among exposure groups. First, a likelihood ratio t&^t was 
used to test for differences among groups. Again, if significant differences 
were found, the Wald test was used to compare Group I to ill, and Gro-up II to 
III. All testing was performed using a=.05. Wald-type confidence intervals 
were also computed. 



7 



study Results - U. S. Navy 



FINDINGS 

Data from a total of 2,668 questionnaires were analyzed. The mean age 
of all respondents was 24.8 years; the average length of service was 5.5 
years; and the mean number of days of deployment in the KTO was approximately 
120 days. Marines in Group III tended to be slightly older, have more years 
of service, and a greater length of deployment at the time of the survey 
(Table 1). 

The distribution of job assignments was distinctly different among the 
three groups (Table 1). In Groups I and II, 79% and 74% of the respondents, 
respectively, were in the "Field" category. In contrast, the majority (55%) 
of Marines in Group III were assigned to the "Maintenance" category. 

The prevalence of risk factors for respiratory disease such as smoking 
status, history of asthma, hay fever, and emphysema/bronchitis, and the 
receipt of influenza vaccination were examined for all three Groups (Table 2). 
Overall, 35.3% of Marines were current smokers, with the highest proportion 
(40.2%) in Group I. Approximately 4.9% of Marines noted a previous history of 
asthma; 14.6% gave a history of hay fever; and 8.6% had a previous diagnosis 
of either emphysema or bronchitis. Overall, 86,6% of respondents reported 
receiving the flu vaccine. No significant differences in reported risk 
factors associated with respiratory disease were found among the three groups. 

Self- reported illnesses, injuries and symptoms were cUssed into four 
groups: 1) gastrointestinal (e.g., diarrhea, nausea/vomiting, stomach cramps); 
2) respiratory (e.g., wheezing, cough, chest pain, sore throat, cold); 3) 
injuries (medically and non-medical ly attended); and 4) other (burning eyes, 
red eyes, skin rash). During the survey period, 25% of Marines in Group I 
experienced one or more significant diarrheal episodes, compared to 
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approximately 13% of the Marines in Groups II and III (Table 3). Marines in 
Group I reported experiencing the greatest frequency of respiratory symptoms 
followed by Group II. with Marines in Group III reporting the fewest symptoms 
with the exception of colds. A similar pattern of symptoms was noted for 
burning and red eyes, with Group I reporting the greatest frequency. For 
injuries, Group III had the highest proportion of medically attended injuries 
(20.2%) while Group I had the most injuries that were not medically attended.' 
Respiratory Symptoms; 

The preyalence of reported respiratory symptoms was examined according 
to: 1) smoking status; 2) history of preyious respiratory disease; 3) 
indiyidual response to blowing dust/sand or oil fire smoke; and 4) receipt of 
the flu yaccine. Adjusting for flu yaccination, history of respiratory 
disease, and smoking status. Group I reported wheezing, cough, runny nose, and 
sore throat significantly more frequently than Group III (Table 4). Examining 
the interactions between groups using a logistic model, the preyalence odds 
ratios did not vary significantly among the three smoking groups, between 
influenza yaccination groups, and between groups with a preyious history of 
respiratory disease. No differences were noted between Groups I and III for 
the preyalence of colds, chest pain, or feyer with cough. Group II had 
significantly fewer reported colds than Group III. When the prevalence of 
respiratory symptoms within groups by job class was examined, no prominent 
patterns were observed (Table 5). Group III personnel in maintenance 
assignments tended to report symptoms more frequently. 

For wheezing, cough, sore throat and runny nose, when stratified by flu 
inoculation and smoking status. Marines in Group I generally reported higher 
prevalences of symptoms compared to Groups II and III (Figures lA-D). Current 
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smokers, regardless of group, consistently reported more frequent respiratory 
symptoms (Figures 2A-B). 

One third of the Marines in Groups I and II (36.5% and 32.3%, 
respectively) found blowing sand and dust to be moderately to severely 
irritating compared to 13.2% of Marines in Group III (Table 6). In all three 
groups, a greater proportion of smokers than nonsmokers found the sand and 
dust irritating. Respondents in Groups I and II (41.2% and 42.3%, 
respectively) found the oil fire smoke moderately to severely irritating, 
compared to 5.8% of Marines in Group III. In all three groups, a smaller 
proportion of smokers complained of oil fire smoke irritation than nonsmokers. 
Individuals from all groups who found either the dust/sand or oil smoke 
irritating were more likely to report respiratory symptoms (Table 7). 
Gastrointestinal Svmotoms 

Group I experienced a significantly greater prevalence of diarrhea, 
stomach cramps, nausea and vomiting, and blood in the feces than Group III 
(Table 8). No differences were noted between Groups II and III. Similarly, 
no differences were observed among all the Groups for symptoms of fever with 
diarrhea and gas from CBW medication. 

Most of those with diarrhea (72.3%) were living in the field with no 
running water or flush toilets (Table 9). Group I experienced diarrhea almost 
twice as frequently as the other two groups (43.3% compared to 29.8% for Group 
II and 26.9% for Group III). Living quarters, however, did not appear to 
account for the difference observed in the prevalence of diarrhea, as 93% of 
diarrheal cases in Group I lived in the field, compared to 89% of cases in 
Group II. No sick call or laboratory records are available to corroborate 
these reports or to shed light on the etiology of the diarrhea. 

10 
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In.juries 

Examining the prevalence odds ratios and the likelihood ratios, Group 
III had significantly more injuries than Group I and Group II (Table 8). This 
relationship was noted for all injuries and for those which received medical 
attention. 

Of the injuries experienced that were medically attended, 54% were 
related to noncombat job performance, 40% to physical training, sports and 
other free time activities, and 6% were directly related to combat (Table 10). 
As anticipated, the combat injuries occurred exclusively in Groups I and II, 
with Group III experiencing the highest proportion of noncombat job injuries. 
The distribution of injuries overall was similar to the distribution of 
personnel assigned to those job groups. Maintenance personnel reported 60% of 
Injuries in Group III and they constituted 55% of that group (Table 1). Field 
personnel reported 78% and 71% of injuries in Groups I and II respectively 
while accounting for 79% and 74% of all job assignments. Physical training 
and sports activities accounted for between 28% and 42% of injuries regardless 
of severity (Table 11). 

STRENGTHS AND LIMITATIONS 

The large number of personnel (N = 2715) surveyed and the fact that the 
exposure groups were of comparable size are major strengths of this survey, 
increasing the stability of the prevalence estimates and facilitating 
intergroup comparisons. The four day period over which the survey was 
administered also enhances intergroup comparisons. Each group responded based 
on experiences which occurred during the same period. Participants were asked 
to recollect symptoms which occurred during an approximate ten week period 
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between January 17th and the end of March 1991, rather than their entire 
deployment periods to lessen recall bias. The survey population was young, 
healthy and relatively homogeneous with an expected low rate of chronic health 
problems. The survey format enabled rapid assessment to be conducted. 

The chief limitation of this survey is that it relies on the self- 
reporting of symptoms. There were neither the means nor the facilities to 
validate the complaints by physical examination or performing medical testing^ 
A medical record review was not feasible in this field situation. 

No detailed information was gathered on the movements and interim 
locations of the many units that participated. Although the personnel in 
Group I and Group II were surveyed in specific locations, the various units 
that made up these groups took a variety of routes through northeastern Saudi 
Arabia and Kuwait to reach their destinations. There are no measurements of 
exposure levels for oil smoke, dust or pollens that can.be correlated with 
troop locations. 

The questionnaire was designed, tested, printed and administered to all 
2715 participants in a period of 18 days! The main factor which influenced 
this time period was the rapid return of troops to the U.S. which occurred in 
late March and early April of 1991. Some of the units scheduled to be 
surveyed departed on short notice before they could participate. This problem 
affected the sample size of Group III, which had the smallest number of 
participants. 

Although field testing eliminated some problem areas, subsequent 
analysis revealed that some of the questions could be misinterpreted. In some 
cases, the available answer choices did not include all of the important 
factors, arid thus were unsuitable for detailed analysis (e.g., question 24, 
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response B, does not indicate the sanitary conditions at warehouse sites). 
CONCLUSIONS 

1. Marines in Group I who were stationed in Kuwait at the time of the survey 
reported significantly greater proportions of wheezing, cough, runny nose, 
and sore throat than Marines in Group II (who had spent a short time in 
Kuwait) and Group III (stationed in Saudi Arabia). This constellation of 
symptoms is consistent with respiratory irritation. Risk factors examined 
in the survey, including smoking, history of respiratory disease, or 
receipt of flu vaccination, could not account for the observed 
differences. Conditions in Kuwait, where the Marines were located— 
including blowing sand and dust, increased pollen from the agricultural 
site and/or air pollution from the oil fires— may have accounted for the 
observed differences. Marines in both Groups I and II did find the sand 
and oil smoke moderately to severely irritating. High levels of airborne 
particulates due both to blowing sand and pollution from the oil ipires 
during this period have been reported'. The respiratory irritation 
reported by the Marines in Group I is consistent with these measurements. 
The limitations of this survey make a more precise attribution of the 
source of the differences in reported respiratory symptoms impossible. 

2. Marines in Group I reported a significantly greater proportion of 
diarrhea, stomach cramps, nausea and vomiting, and bloody stools than 
either Groups II or III. Differences in living conditions such as lack of 
running water or flush toilets did not appear to account for this 
observation. Whether a diarrheal outbreak occurred during this time in 
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Group I could not be independently corroborated. Flies were a problem at 
all sites. They may have been a greater source of disease transmission 
for Groups I and II living in the field without enclosed dining 
facilities. Preventive medicine surveillance during Desert Shield 
identified outbreaks of diarrheal disease related to contaminated food 
sources. Sufficient information was not available from this survey to 
identify the potential source of the increased reports of gastrointestinal 
symptoms. 

3. Job-related, noncombat injuries accounted for majority of all injuries 
that required medical attention, followed by physical training/sports 
activity/free time injuries. Combat injuries constituted 5.9% of all 
injuries requiring medical attention. Overall, Group III experienced the 
greatest frequency of injury for which medical attention was sought. This 
difference may be explained in part by the fact that access to medical 
care in the Group III area remained relatively stable throughout the 
Desert Storm period. The facilities were fixed and the troops were not on 
the move. Thus, injured personnel in Group III would have found it easier 
to get medical attention for an injury. 

4. This survey demonstrates the ability of preventive medical units to 
conduct field epidemiology in the post-war situation to provide commanders 
and policy makers current information on health risks and outcomes. 
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RECOMMENDATIONS 



1. A follow-up survey to determine the health status of the Marines who 

participated in this survey should be conducted. Despite the limitations 
of this survey, recent concerns regarding the health status of military 
personnel who served in the KTO suggest the value of using the information 
gained in this survey to determine whether or not experiencing symptoms in 
February/March 1991 is related to current health status. This cohort of 
Marines may provide valuable information regarding the potential for long- 
term health effects of service in the KTO. 

2. Provisions should be made to institute preventive medicine surveillance 
early in all future conflicts and deployments. Such surveillance is 
valuable in monitoring the health of troops, in identifying and 
controlling the sources of disease outbreaks and injury problems, and in 
responding to unexpected problems such as environmental sabotage. 
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TABLE 1 - Group Characteristics, Desert Storm Survey, U.S. Marines. March 1991 




•means 

•standard deviation 
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TABLE 2 - Risk Factors, Desert Storm Survey, U.S. Marines, March 1991 



Risk Factor 


Group I 
♦ (X) 


Group II 
# (%) 


Group III 
i {%) 


Total 
# (X) 


Smokina 










Current 


359 (40.2) 


321 (32.8) 


262 (32;9) 


942 (35.3) 


Former 


85 (9.5) 


109 (11.1) 


117 (14.7) 


311 (11.7) 


Never 


448 (50.2) 


548 (56.0) 


418 (52.4) 


1414 (53.0) 


Asthma 


41 (4.6) 


47 (4.9) 


41 (5.2) 


129 (4.9) 


Hay Fever 


140 (15.7) 


146 (14.9) 


103 (12.9) 


389 (14.6) 


Emph/Bronchitis 


88 (9.9) 


80 (8.2) 


60 (7.5) 


228 (8.6) 


Flu Shot* 


805 (90.8) 


809 (82.9) 


685 (86.6) 


2299 (86.6) 



Just before or during deployment 



18 



C-18 



study Results - U. S. Navy 
TABLE 3 - Prevalence of Symptoms. Desert Storm Survey, U. S. Marines, March 1991 



Symptoms 



Group I 
(X) 



Group II 



Group III 



Total 



Gastrointestinal 



Diarrhea 



Stomach Cramps 



Nausea/Vomitlnci 



Blood/Hucus/Feces 



Fever/Diarrhea 



Gas with CBU* 



25.0 
14.1 
6.7 
3.0 
3.6 
22.2 



12.9 
8.3 
3.6 
1.1 
2.2 

18.4 



13,2 


17.0 


8.3 


10.2 


3.6 


4.6 


2.1 


2.1 


2.3 


2.7 


20.8 


20.4 


3.0 


5.3 


12.5 


15.7 


4.1 

> 


4.2 


2.0 


2.0 


20.6 


24.0 


8.2 


9.7 


26.3 


23.3 



Respiratory 



Wheezing 



Cough 



Chest Pain 



Fever/Cough 



Runny Nose 



Sore Throat 



Cold 



8.9 
18.9 
5.2 
2.0 
27.6 
11.6 
24.7 



4.0 
15.5 

3.4 

1.9 
23.4 

9.2 
19.7 



Other 



Burning Eyes 



Red Eyes 



Skin Rash 



6.3 
1.9 
8.1 



5.3 
1.9 
4.0 



4.5 
1.8 

6.2 



5.4 
1.9 
6.0 



Injury 



Medical 



No Medical** 



9.0 
44.1 



12.0 
32.5 



•CBW - ChemicBl/BioloBical Warfare medications (pyridosty^nine, — EiI)rof loxacin) 
••Minor injury not requiring nedical attention f» , p cm; 



20.2 

37.6 



13.4 
37.9 
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TABLE 6 - Effects of Sand and Oil Fire Smoke; Desert Storm Survey, 
U.S. Marines, Harch 1991 





Group I 
(%) 


Group II 
(X) 


Group III 
(X) 


Total 
(X) 


Blowing Dust/Sand* 






- 




Smoker 


38.7 


35.2 


14.5 


30.7 


Never Smoked 


34.8 


30.7 


12.6 


26.7 


Total 


«9D*D 




13 2 


28.0 


Oil Fire Smoke* 










Smoker 


40.1 


39.4 


3.8 


29.7 1 


Never Smoked 


41.9 


42.8 


6.3 


31 .8 1 


Total 


41.2 


42.3 


1 5.8 


1 31.0 



'Reporting ioSerite or severe irritation 
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TABLE 9 - Diarrhea by Living Conditions; Desert Storm Survey, U.S. Mari 



Living Condition 


Pi^oi in T 
aruup 1 

« 


nrOUp 11 

# 


Group III 
# 


Total 
# (%) 


Ware House 


13 


9 


7 


29 (2.9) 


Field (No Running H,0) 


395 


262 


57 


714 (72.3) 


Camp (H,0 & Flush Toilets) 


5 


8 


181 


194 (19.6) 


Other Living Quarters 


15 


15 


21 


51 (5.2) 


Total 


428 (43.3) 


294 (29.8) 


266 (26.9) 


988 (100.0) 
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TABLE 10 - Injuries Requiring Attention by Sour^^ 

Desert Storm Survey* U.S. Marines, March 1991 



1 


pr 

# (X) 


Job NC" 
# (X) 


Combat 
# (X) 


Total 
# (X) 


Group I 


34 (42.5) 


39 (48.8) 


7 (8.7) 


80 (22.3) 


Group 11 


40 (34.2) 


63 (53.8) 


14 (12.0) 


117 (32.7) 


1 Group III 


70 (43.5) 


91 (55.5) 


0.0 


161 (45.0) 


1 Total 


144 (40.2) 193 (53.9) 


21 (5.9) 


358 (100.0) 1 



^Physical trainina, sports activities, tree tine injun 
**Job, non-ccnbat Injuries 
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TABLE 11 - Jo;;rce^of^Injury by Job Sroup; Desert Storm Survey. U. S. Marines. 
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APPENDIX A 

PREVENTIVE MEDICINE AUGNENTATION TEAM 
AFTER ACTION REPORT 
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FSSC/pm-f ew 
28 Ktrch 1991 



X£MO?J^*DUM - 

FrbR: Preventive Mediclae Auqaentatloa Teair. Le«.ler 
To: Group Surgeon, Xsc FSSC 

SvJ&j: PREVEKTIVS KSDICIN2 AUCKEHTATION TEAK APTZR ACTION . ~S?6?.T 
Ref : (a) MSG CK0//932// WASHIKCTOU, DC 262001Z DEC 90 

1, The following Preventive Kedlclne Augmenratlon Team meabers 
vere deployed co Operations Desert Shield and Desert Stom: 



Pearl Kerbor 

CA?T r.S. Wignall- 

Team Leader 
LCDR G. Schttltz 
LCDS. K. Lisvllle 
EKC C. laverso 
HKl 2. Brcy 
KKl K. Gross 



KEPMUf?. Wa-aleg 

LCDR 2.. Sanderson 
LT K. Lluberas 
2IKC T. Johnson 
SKC K. KcMabon 



NE?HUg2.yorfolV 

CAPT W. Sutler 
CDS K. Anderson. 
LTJC T. Krausi 
EKl A. Cardwell 
HK2 S. Celles 



KS?2{U5S . San Diego 

KKCS 2L. Hall 
HIiG. R. VcLsinde. 
IQQ Lacanfor>a 
TOO. J. Pedrate 
Sta S. Kartln 



IfSHC 

SHC D. Mickey 
SKI D. Wilson 



DVSgg. Al^#da. 

LT D. Emce 
HKl £. Ccngc 
mCL V. Berger 



2. 3ACXCS0UKD: In December. 1590, &6 battle plans began tc 
tmfold, it vas apparent to tte Grcttp aad KEF Surgeons that a 
half lalllion civilians and as many Iraqi Bcldlerc, porenzlaL 
.enemy prl-s oners of war (EFrfs), vere living in Xnvrait. • The 
possible displacement cf large numljsrs cf civilians into csjzps in 
Knwait end HZ Saudi Arabia as well as interzmient of EFrfs raised 
the possibility of large scale ptblle health emergencies if 
adeqiaate preventive medicine <?X) personnel were not available tc 
manage sutsh situatiens. Given that organic FK assens vere 
already burdened in support operational units over - a large area, 
a PK augmentation team vas proposed bv.BU2£SD in reference (.a) to 
respsnd to these potential public health requlressnts . 



3. X2SSI0N: To provide ?M assistance beyond the capablllrieB of 
organic USKC PM assets deployed In support of cccbat units la the 
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PREV'EKTIVE KEDICINE AUGMEKTATIOK TEAK AFTER ACTION REPORT 

Araijian Gulf Curing Operations Dasart Shield and Desert Storm 

• ?ni?-f°f«^i?"*iS''w*'°^*^'^ ^''^ ^^"'^ '^'^ dlBplaced civllinns 

(Dw B) m tbe US Marine Corps area of responsibility. The team 
would attaxpt to mitigate the iapact of communicable disease in 
wbese _srroups, on nearby Kariaea and on USMC emergency medical 
capabxlities tl*>«gh the prompt initiation of ^lic health 
measuztts. "Baxxn 

4. JLCTZOKS: 

a. In the days prior to taam deployment every effort was made 
to obtain as much inf omaticn as possible on public health iesuea 
and general demographic end topographic information on Saudi 
Arabia, Kuwait, Iraq, Jordan, Bahrain, .Oman, United Arab Emirates 
Yemen. Qatar, arfd Iran. AMAL's were inspected, inventoried' 
updated, and stocked as necessary to meet the projected mission' 
Contact was establiebed on a routine basis with the Preventive 
Medicine Officer for KAVCEKT and 21ARCENT to obtain currant 
information and status of public health issues. 

b. Advance Party neabers, CAPT Wignall and LCDR Linville 
departed Pearl Harbor on 31 December 1990* and ware joined bv lSh 
Sanderson of Naples, Italy In Bahrain. On reporting to the Pi -5? 
Marine- Expeditionary .Force- (IMEF), Jubail, Sauiii Arabia, on 3 
-anuaty, the team was assigned to Group Burgeon, 1st FSS3. 

^ . ^ direction by the Croup surgeon, the Preventive Medicine 
Augmentation Team advance party irsaediately pursued -EPW and *DC 
.ssuBS, BStahlishlng contact with USKC organic Preventive Medicine 

1st rsSG,J.st.MARDIV, 2nd PSSC, and :2nd MARDIV 
^''i aade-Vwlth-USMC 3rd Civil Affairs Groui 

(CAG). International Committee of Red Cross (ICRC). the Kuwait Red 
Crescent Society, the .League of Red Cross aid Red Crescent 
Societies, ARCSNT G5 and ARCEKT Preventive Medicine pexsoanel! 

pursuing Its. ^i»skings, the team' also -coordinated 
Sf^^T^iJ^* '"^^ HAVCEKT Preventive Medicine Of-icer^Soll^a^ 
J JtC'^ ell needs of Marine units operatSJin^he 

Kuwait Theater of .Operations (RTO) were mat. *««-ciag xn uie 

a. As the threat of amed conflict increased and the need #0- 
personnel to address EPW and DC public -health Issues was eviden- ' 
-he request for deployment of remaining team members was sent 'In 
-raediate request was placed ±cr the deployment cf an EHO and 

^ CAG Betachaent as described below^d S 
sruce and EKl Lecanfora were deployed from COXUS. Those reaai-ina 
"^^'^-rr^"^ J^^^'^ ' ^""^^^ arrived Saudi Arabia on l5^Su^ 
^591. All orher team mesbers reported to 1st FSSG, Casp Pendletjs^ 
-or staging and transpcrtatlen, and arrived is count-y c-T 22 
Januarv. — ^ on 
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PREVEKTIVE KSDICIKS AUGKSKTATIOh' TEAK AFTER ACTIOK REPORT 

PM team E?W anci DC eflorts were directed at assuring the. 
conttnuetl. health ot captured Iraqi perBonnel and any civil.ans 
displaced froa their zsoraal surrotandings If - either ot theBe 
populations bacans a USMC responsibility in its AOR. As well, 
Khile not specifically a prevaatlve medicine issue, a concarted 
attempt was made to guarantee the early entry of- civilian nadical 
- rellai agencies into tha XTO in the event that emergency surgxcal 
support for the civilian population were necesBary as a resul*. of 
the combat anviroaaenti. 

g. Given the threa issues in paragraph 4.f. as priorities ^ 
the. fol lowing actions were taken: 

CI) EPWb: 

(a) Written recommendations concerning EPW and DC 
preventive aediciae issues were provided to the Health Services 
Support Eieoent. 1st ?SSG, lor Inclusion la the USKC theater 
OPLAKS. 

(b) Contact was establisbad with tha T7SK Seabea 
unit responsible for constructing the TJSMC Z?W Camp to be built at 
Xibr^.t/ Saudi Arabia. Plans called for a caap large enough to hold 
40K "sPW's. Camp blueprlsta- were reviewed and recomniendatlons for 
chance provided. On site surveys were nade as tha cbjb? was being 
built. Xla-ison was also mads with IHEF and 1st FSSG parsonnel 
resjpoafeible • for running the EPW casp and public health 
recbsBstendations vere provided. 

(c) Liaison *»aa established with TJS Amy 800th M.P. 
Brigade and the iOSth Kedical Datachnent concemlag an exchange of 
infomation involving the operation of the Army's SPW cam p at Al 
Sarrar and that of the Karine Corps. A visit to the Aiay caic? was 
condncted. 

•(d) All infcraat ion .obtained and renprnnandati oaa 
■ provided to or from all contacts were passed on to Ist FSSG Group 
SurgBon and organic Preventive Kediclne personnel * who had the 
ultinate responsibllltr for preventive medicine support to the EPW 
camp. - * ■ ■ " 

(2) DCs: 

Prior to the initiation of the groxad campaign and 
the taking of significant ntabers of SPWs, organic FSSG PK 
personnel assumed full respcnsiblllty fcr supporting the primary 
EPW oanp in the Karins AOR near Al Kibrit. At this point, team 
. efforts were directed "rewards developing a stratesy to deal with 
the potential cf large nun±>srs of DCs in Kuwait City and Its 
environs should Marineis 'enter the city; 
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. MEF, had two major roVe/Jn Eu2o=rri'^ll''=^" f^rd CAC), i 

.saist m collectxng and^S^ocsSL^r^nS? prHiSfil^^^Lr^^^ 

elements, Civl/%f air? ••f?J?*««r?«™i"^^^^*^ ^« aiaBlon 
combat units to daal viWS^ l?"???! P0P^l\t?.n*^^^^ '""^'^S 
the course of battle ThP M.^iWn *^J^^ encouaterea in 

m their homes or on the move la the WarinT populations 
with CAG commander and the^rteL^Scr^« p\r& ^t ia^S'^''^'^?"''^ 
that the addition of pm personnel to the f?™^/? datermined 

attached to the^aid cS\t *t ^»;nTf 'S?^*®'!,.^'^ Uuberas were 
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(e) hJisslon of the Navy Preventive Medicine Team 
meinberg assisrned to the Civil Affairs units was to provide generai 
preventive medicine support to the civil affairs unit; provide 
advice and recommendations concerning pviblic healtb "issues 
involving displaced civilian and EPW's; provide preventive medicine 
training to civil affairs personnel and contact local health 
officials on matters of mutual concern. 

. (f) Workload for Preventive Medicine personnel 
assigned to -the 3rd CAG personnel included: performance of water 
avallaJbility assessment tor Kuwait City using maps and overlays; 
maintained liaison with local health officials of the Royal 
Commission In Ouball coriceming chemical analysis capabilities for 
water;- attended numerous meeting and planning sessions f or ETV and 
DC public health mission with Marinas and Army personnel. A five 
day course on civil affairs was attended 1^ the majority of the 
team. 

(3) Civilian Relief Agency Issue: 

(a) An initiail liaison meeting with Dr. Ebrahlm 
Bahbehani of the Kuwaiti Red Crescent Sodiety (KRCS) was arranged 
by the Kuwaiti military liaison office- at I MET to discuss the 
public healtb situation- in Kuwait. The KRCS ultimately was to 
function as the representative of the Ministry of Health during the 
emergency phase of the restoration of Kuwait* A series of meetings 
were held between the KRCS, the International Ccmmlttee for the Red 
Cross end the League of Red Cross and Red Crescent Societies 

• (b) The KRCS provided valuable infomatlon on the 
Kuwait Government Emergency Medical Plan, the current condition of 
medical facilities^ the estimated numbers . of civilians living in 
Kuwait and 'what their expected .condition Jalght be and where they 
might .flee, the public health infrastructure and what its current 
etatus. may.-.be and . the Government of Kuwait's plan for hcndlinc' 
displaced- civilians. 

(c) One of the tasks of the teem was to ensure that 
the absolute minimum of civilian casualties entered the US millteirv 
casualty receiving system from either injury or from communicable 
disease. Surge emergency surgical capability for civilians would 
only have been available through intematXdnal medical relie-^ 
efforts. Key to the entry of 'international organizations into 
Kuwait in the immediate post combat period was the early entry of 
the International Committee of the Red Cross (ICRC) in* the 
immediate post-combat period to make a needs assessment end 
legitimise the entry of other organisations should a need be 
established* PM team members quickly took- the lead in establishinc 
relationships with the ICRC and en&uring that their earlv admission 
was pert of civil affairs plar^ning. 
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(4) Deployfflent into Kuwait: 

17 January •l9Qi'**^"i^/J5S*iF« «3alnst Iraqi forces conuuenced on 

received preventive malnt Ji«ce^„r insp^^^^ .S^?"^ equipment 
operation whan required. Daily in-serviS tiff^.^ ^^^''''^ Proper 
covering topics of puklc •health iS,^ Z*^^iw^ 
activities., in Kuwait. Carg^ «J?aih«s we« 

packed tot the purpose of »ovi?? teaL 6ut>o^^^^ P"" 
whatever site desi^ated or reJSired. '^'^ equipment to 

Augmentzition tI^ "SlVo^'^^V^'sS^^^ 

Shield/Btonn was to Msirt In tht "S^^geiLnt l?"""^^^^^^^ 

related problems In populatiois of disala^i^ir ' P«l>llc health 

corps ADR. Planalng^aS t«?ninrwa8 bwal or^^f'^r 

a prolonged state of conflict could reii* 1 asaunption that 

civilians deprived of aSe^J^e 5l?e?, fo^d or she^St °- 

short and successful grouiS war did not rami?f i« i J2f * '^S'' "^"^ 

displaced Civilians in Kuwait or Sandi^Su..^ numbers ol 

Marine Corps prlv Jti^ .iedlclif Sfets i^^.^ 
additional psrfonnel would be 2™?^*^ f®^* 
sanitation iLues fo^ l^^e rr^BTsVi^&V^s) 

transferred to US Sd^saudf AraM^ 

^'inS^i^l!' preventive -diciS^as.ets. wSk^nft'feS'i^lS 

Siff r^^*^' " ''^ c^o'S^^^i^on'lVS^^^^^ Md"§r?? 

Affairs Group ana prior aiscnsslon Wth thfe 35?nM ■, * Civil 

«"??Aiiai^ xS!L^-i^i''i'k ^«:^srcs^f ^ -'^^ °^ STa^ 

•■ambara along Kitt iLae SLv'^S Jho S?^*"™ i^^^ 

various CAS KSIS »ov.d loiJSd^ 1 mSL' *" to the 

divided into wala^ ISl-o-^S?:!:? "^".S!.*"S=«*°"o= T«=, 
sxsrrouRcang comnunities. •»*—xi** j%.«»rait City and its 



C^O 



study Results - U. S> Navy 



PREVSKTIVE MEDICINE AUGXEKTA7I0N TEAM AFTER ACTION REPORT 

(1) Water Teas: 

The water team focuBefl ite activities on 
the ixnniBdiate restoration of municipal water supplies by exajslning 
existing reservoir stores of over 1 billion gallons for evidence of 
chemical contamination by Iraqi personnel and ^seiating in the 
rapid reestablisbment of water quality assessment services by the 
Ministry of Water and Electricity • "The water desalination plants 
were all severely damaged, but some of the water reservoirs were 
above the' city* elevation. Based upon the negative test rasults 
provided by the Navy team, Kater was released to the Kuwait City 
distribution systexn via gravity flow. During their stay in Kuwait 
the vater team: 

a. Conducted e damage -assessment survey 
at the Shuwaykb Water Desalination Treatment Plenty Kuwait City 
along witbL Army Corp of Engineers personnel- 

b. Coordinated activities with Mr. 
Kasser, Deuuty of the Kuwaiti Ministry of Electricity and Water 
(MEW), and with Dr. Fatima Al Awad, Director of the Water Resources 
Development Center. 

CLr^ Established a plsn to test all of the 
reservoirs which provide water to Kuwait City and surrounding 
communities. Water in the reservoirs would be tested for lewisite, 
mustardr cyanide, and nerve agent using the US Anny 
M-272 Water Chemical Test Kit and for. airsenic using a commercial 
test kit . speclSic for arsenic. 

d. Visited tbe water testing laboratory 
at the Water Resources Development Center* Laboratory facilities 
and equipment bad sustained major damage » destruction, and theft of 
eCiUipment by occupying Iraqi forces. 

ex. Collected/ and tested water samples * 
from Mutla Low,. Hutla High, sad' West Pcnaites reservoirs rwest and 
south of Kuwait City. All samples tested negative for' chemical 
contamination except for one sample which was taken Sroa one of tbe 
Mutla High reservoirs. The sample which tested positive for 
lewisite was tliought to be an error in sample collection as a whirl 
.bag containing sodium thlosulfate was used. 

£• Collected and tested 15 additional 
saspies from reservoirs at Doha and S\:bhan, and rotesxed the 
^positive" reservoir at Muxla High. All sascples from both teams 
tested negative for chemical agent content. All water test 
results were provided the KEW daily. 
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. laboratory staff on tha us*e of^'^hV' ^5-212 l^ate^^h^lr^nl 
and the KUllpore Filter W.ter BacteriologiVaf Tie^^^^ 

Watet Bacteriological kit* from^t^h^Tri^* ^''^^ ^^"^^^ kite, one 
Bacteriological k!t tronf^iSe Na^ t^^ tT/r. AKa"d SfL.T.r 
Water Resources Development Center -or hS4»i<t-^r^®"°'^ °' 
.the restoration efiorts lor Kuwait. ' »\«»witarlan purposes in 

(11) Epldattiology Team: 

eonnanlcatla alsease In Kuwait: City and «"«vi^^. 
avail^lUtv. food supplies ana'?^h«"a^"^^i'|SJf 

water-borne or vector-boroe disease. w-ress proMoas of 

tbe- f ollowlas .etivltles:'' ^""""l^W P'rtlcipat.a In 

for l:he delivery of water' to ^Ihe^IS^f^Ss^ "1? coordinated 
supplies o£ bottled water vera deli red to^V o^/i^. *°^.f cases,. 

^.Ti^tT^^r^-'^-^ ^^^^^^^ ^^^^-^^-^^^ 

Of Public Health a=d tbelr diseaie """Jl^i^^^l^fiJ ^ 

programs were discussed. s«rvei.aarice aafl Ismnaisatlon 

by the hospitals vas acroaplishid! ^^"^^^^ °' s'^PPUes re<iuested 
participated in other actlvitles^^i S^^S^^SWl ^„ Sl^^l 
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such as the identification of sites where animal herds were without 
. water, asseEsment of displaced civilians returning from Iraq and 
evaluation of problem areas such as refuse disposal. 

c. The Epidemiology Team was prepared to 
do household surveys to asBess the burden of communicable disease 
&nd t:o estiimate the quantity and quality of food and water 
supplies. On cite evaluation^ however, revealed that- 
epideiaiological support and further assessment, was not necessary 
for a variety of reasons. 

(1) The overall health oiT the 
population of Kuwait City was good as a result of optimal health 
care during the period preceding the occupation. 

(2) The relatively short duration of 
the occupation and the ground war was a factor in the minimal 
degradation of tbe health and nutritional status of the population. 
People had stored water and food in anticipation of a long period 
of deprivation. The cool season of the year^ which limited, the 
opportvinivy for vector breeding, helped to minimize the potential 
for vector- borne disease. 

» 

(3) Although the ability to conduct 
health surveillance bad been degraded during recent months due to 
severe limitations on communication and transportation, the 
repp:rting mechanisms were still intact. 

(4) The efforts to keep tip witli 
immunization and basic public health services in spite of the many 
constraints imposed by the occupying . power was impressive. 

d. It was apparent that as soon as the 
basic services of electricity, water and cozmmmi cation were 
restored that mechanisms were in place for resuming health care and 
public/health .services at a high level. . The Ministry officials anil 
physicians are among the most highly trained- * public .health 

. professionals in the world. They were appreciative of initial 
assistance efforts, but it was clear that they were imxious tc 
resume thair own programs and policies without interference from 
outside agencies. 

(iv) Vector Control Team: 

a. The Vector Control Team deployed with 
the assuisption that all pest control activities in. Kuwait would 
have ceased and that there would be no staff or equipment available 
to continue those duties. It was assumed that there would be large 
•Jilth fly and rodent problems because of the accumulation of 



study Results ■ U. S. Navy 



PREVENTIVE MEDICINE AUGMENTATION TEAK AFTER ACTION REPORT 

garbage and the potential for large populations of other vectors 
was considered. 

^, , . - .^ Prior to departure the team visited 

PBBwicide distributors m Dammara, Saudi Arabia and obtained 
availability and price information for the Covemment of Kuwait • 
.Ministry of Health. A list , of pesticides was developed with 
amounts that the contractor should purchase to restock the Kuwait- . 
Pesticide Garage. 

c. Similar to the other teams, the Vector 
Control Team fovuid conditions differant than they ejcpected. The 
team very quickly: 

, ^ . ^ (1) Visited hospitals and 

in verviewed doctors on prevalenca of vector-boome diseases. No 
vector-borne diseases were reported in Kuwait dxiring the occupation 
and they gave no indication that any wou^d be a likely problem. 

(2) Performed assessment of the 
Pest Control Garage. Reviewed their activities lor the past 7 
months. Of special note was removal -of their pesticide mixino 
equipment vhich was flown to Iraq, Also noted was the nearly 
complete removal of thai* pe&ticide supplies and vehicles used for 
spraying by the Iraqi military. 

' , (3) Assisted the Ministry of Health 

in an overall assesement of the pest and vector situation. 

(4) Provided vector control in 
morgues for flies, and at the U. S. Embassy and airoort for 
mosc[uitos. . *" *«- 

. , . ^ (5) Acquired- body bags and 

aelayered them to several hospitals in which morgue storage 
facilities had been exceeded and fly populations .had burgeoned. 

■ , ^6) Transferred approzimatelv sS5k 

worth of pe&ticldes, pesticid.: spraying equipm^t, aSd cLeral 
^^^°^^*oxy equipment from the team to the Kuwait Pest" Control 

c. Mr. Osama El-Ruby, Iieaa~ ef "thW Todpn-*-" ' 
control division, reported that on 09 KAR about 120 pre?lSs 
employees would be returning to work. These are experienced past 
control workers everaging about 15 years on the jobT pasu 

^. d. Since during the occupation most of 

2CL'^ff"^^^*®f ^'^^*'»^^«"^"^ '^'^^^ stolen, the decision was made 
w.iaw the greatest . help ws could provide was to transfe-^ ou^ cast 
control supplies and equipment to them. ~ *^ 
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e. At th6 roguQst of the DapartraQnt of 
Public Health the priorltiafi for -the pest control team ware 
rgviewed; Post control priorities ware dlacusBacS and it was agreed 
that there ahould be fly control In areas where garbage had been 
previously piled. MoBqulto, roach .and rodent control would be 
responded to on the basis of public complaint. Sanitation was 
stressed as the key to returning things back to normal. 

(6) Retrograde Agricultural Inepections: 

On return from Kuwait City, the team was tasked by 
CG, 1st FSSG to provide support for the Initial phase of retrograde 
agricultural and customs Inspections for units returning -to the* 
mainland US. 

a. Team entomologists and preventive medicine 
technic! 2ms received refresher training from UB Department of 
Agriculture and XJ'^ Customs personnel in the performance of 
agriculture and custoiiis Inspections* 

b. Team PM personnel .were designated senior 
inspectors and coordinated with PSSG G3 to provide oversight for 
approximately 200 Marine .Corps Agricultural inspectors supervising 
the wash-down of thousands 'Of vehicles and thousands of tons of 
equipment^ gear, and personal belongings returning to the United 
States; Similarly, the team provided Customs Inspections for 
during the start up period for the retrograde uaitil Marine Corps 
personnel could J^e adequately trained. 

c. Team personnel conducted their washdown duties 
in Jubail, Saudi Arabia and in Sheik Isa and Manama, Bahrain. 

(7) Health Effects of Petroleum Fire Siaoke in Deployed 
Marina Corps Persorjiel in the KTO: 

(a) The potential ha2ard of oil fire smoke 
ex'i>.;?Bures from damaged wells and Iraqi obstacles recognized and 
inSormation from the Kaval Environmental Health Center, the Bureau 
of Medicine and Surgery and the Assistant Secretary Of Defense 
Office of Health Affairs on petroleum fire hasards was reviewed by 
PM team epidBmiologists . MEF level guidance on protection for US' 
Marines deployed in high risk areas was provided prior to the 
initiation of the ground campaign and after. 

(b) Recommendations for HARCSKT policy on 
protection and documentation were formulated In conjxinction with 
USCINCCENT and BtJMHD. 
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The Medical Department would like to ask a few questions 
about your experiences in the Desert Storm theater of operations. 
As you know, this is the first time that such large numbers of 
American personnel have been stationed in the Middle East. 
Some of the conditions here are quite different from other 
operational sites. Please help us to assess your health-related 
experiences by answering the following questions. THANK YOU. 

YOUR ANSWERS ARE COMPLETELY CONFIDENTIMi IN ACCORDANCE WITH THE 
PRIVACY ACT OF 1974. 



1. Which of the following best describes your MAIN job during 
OPERATION DESERT STORM. 

A. Worked in my usual MOS. 

B. Mess duty. 

C. Guard duty. 

D. Other. 

2. Did you receive a "flu" shot just before or during this 
deployment? 

A. Yes 

B. No 

3 . Which of the following best describes your experience since 
Operation Desert Storm began on 17 JAN 91? 

A. I HAVE NOT BEEN SICK at any time diaring the operation. 

B. I had some MINOR SYMPTOMS, but I was able to work and 
DID NOT go to sick call. 

C. I felt SICK (more than just minor symptoms) but DID NOT 
go to sick call. 

D. I felt SICK (more than just minor symptoms), went to 
sick call and continued to work. 

E. I felt SICK and was off icially placed SICK IN QUARTERS 
or HOSPITALIZED. 



SINCE OPERATION DESERT STORM BEGAN Y17 JAN 91) ^ DID YOU DEVELOP 
ANY OF THE FOLLOWING SYMPTOMS? Please rate each one for 
severity. 

A. No, none B. Yes, mild C. Yes, moderate D. Yes, severe 



4. . Fever. 

5. Three or more loose (unformed) bowel movements in a 24 hour 
period. 

6. Increased gas or loose stools associated with taking 
chemical/biological warfare (CBW) protective medications. 
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"one B. Yes, mild C. Yes, moderate d. Yes, severe 

7. Stomach cramps. 

8. Nausea or vomiting. 

9. Blood or mucus in bowel movements. 

10. Fever or chills associated with loose bowel movements. 

11. VTheezing. 

12. Dry cough. 

13 . Cough producing mucus or phlegm. 

14. Cough producing blood. 

15. Pain or burning in the chest. 

16. Fever or chills associated with cough. 

17. Runny nose lastinv.- more than 1 day. 

18. Burning or watery eyes lasting more than 2 days. 

19. Red eyes or pus drainage from the eyes ("pink eye"). 

20. Sore throat. 

21. Skin rash. 

THE FOLLOWING QUESTIONS ARE ABOUT SYlfl>TOMS YOU MIGHT~HAVe"had 
DURING THIS OPERATION. PLEASE READ AND ANSWER rFT ^Tj. 
QUESTIONS (WHETHER YOU WERE SICK OR NOT) . 

^?;T,™f°5 °^ "the following best describes your experience with 
DIARRHEA during Operation Desert Storm (since 17 JAN 91) ? fif 
had diarrhea) loose/watery bowel movements in 24 hours, you 

A. I DID NOT HAVE ANY DIARRHEA. 

B. I had only one episode (24 hours or more) . 

C. I had two separate episodes of diarrhea (each 24 hours 
or more) , but recovered in between. 

D. I had three or more separate episodes (each 24 hours or 
more), but recovered in between. 

23. How long did your DIARRHEA last during Operation Desert 
Storm? (Total of all episodes combined) . 

A. I DID NOT HAVE DIARRHEA. 

B. Diarrhea lasted 1 to 2 days. 

C. Diarrhea lasted 3 to 5 days. 

D. Diarrhea lasted 6 or more days. 
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24. Where were you living when you had diarrhea? 

A. I DID NOT HAVE DIARRHEA. 

B. I was living in a warehouse. 

C. I was living in the field without running water. 

D. I was living in a camp with running water and flush 
toilets. 

E. None of the above applies. 

25. How long did your COUGH last during Operation Desert Storm? 

A. I DID NOT HAVE A COUGH. 

B. I had one period of coughing which lasted up to 7 days. 

C. I had one period of coughing lasting more than 1 week. 

D. I had two or more short periods (up to 7 days) of cough. 

E. I had two or more long periods (1 wk. or more) of cough. 

26. Where were you living when you developed your COUGH? 

A. I DID NOT HAVE A COUGH. 

B. I was living in a warehouse. 

C. I was living in the field. 

D. I was living in a camp with trailers for housing. 

E. None of the above applies. 

27. Did you develop "COLD" symptoms (rvmny nose, etc.) during 
Operation Desert Storm? 

A. I DID NOT HAVE "COLD" symptoms at any time. 

B. I had one cold which lasted up to 7 days. 

C. I had one cold which lasted more than 1 week. 

b. I had two or more colds which lasted up to 7 days. 

E. I had two or more colds which lasted more than 1 week. 

28. Which of the following best describes any INJURY you had. 

A. I WAS NOT INJURED. 

B. Minor cut, scrape, or strain NOT requiring medical 
attention . 

C. Cut, scrape, sprain or fracture REQUIRING MEDICAL 
ATTENTION. 

D. Injury other than cut, scrape, sprain or fracture, NOT 
requiring medical attention. 

E. Injury other than cut scrape, sprain or fracture, 
REQUIRING MEDICAL ATTENTION. 

29. Which of the following describes HOW you were INJURED? 

A. I WAS NOT INJURED. 

B. I was injured during PT, sports activities or free time. 

C. I was injured doing my job, but NOT in combat. 

D. I was injured doing my job DURING combat. 

30. Which of the following best describes your smoking? 

A. I HAVE NEVER SMOKED. 

B. I AM AN EX-SMOKER 

C. I currently SMOKE less than 1 pack per day. 

D. I currently SMOKE 1 to 2 packs per day. 

E. I currently SMOKE more than 2 packs per day. 
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afL-ISJk^Jfr ^""^ " 

A. I HAVE NEVER SMOKED. 
Less than one year. 
1 to 5 years. 
6 to 10 years 
Over 10 years. 



B. 
C. 
D. 
E. 



Do you have (or have you ever had) a history of anv of the 
following prior to Operation Desert Storm. ^ 



32. Asthma (doctor's diagnosis) 

33. Hay fever 

34. Allergies to medication 

35. Emphysema or bronchitis 

36. Persistent niaht cough 



YES 


NO 


Don't 


Know 


YES 


NO 


Don't 


Know 


YES 


NO 


Don't 


Know 


YES " 


NO 


Don't 


Know 


YES 


NO 


Don't 


Know 



Stirm?^^ develop EYE IRRITATION during Operation Desert 



A. 
B. 

c. 

D. 
E. 



I DID NOT HAVE EYE IRRITATION. 
I had eye irritation which lasted l to 2 davs 
I had eye irritation which lasted 3 to 7 davs* 
I had eye irritation which lasted 1 to 2 weeks 
I had eye irritation which lasted more than 2 weeks. 

Stirm?^"^ develop SKIN IRRITATION during Operation Desert 

I DID NOT HAVE SKIN IRRITATION. 
I had skin irritation which lasted 1 to 2 davs 
I had skin irritation which lasted 3 to 7 davs' 
I had skin irritation which lasted 1 to 2 weeks 
I had skin irritation which lasted more than 2 weeks. 

39. What was your experience with exposure to blowino 
sand during Operation Desert Storm? oiowing dust and 

A. I WAS NOT EXPOSED TO BLOWING DUST AND SAND 

it''irriStiSg.*° blowing dust and sand, bui did NOT find 

ii;i!y'g???atiSg?'°"'^ ^^"^ '^^-^ 

LSe?alSrSriLtin^^^ '^""^ ""'^^ '^^^ 



A. 
B. 
C. 
D. 
E. 



B. 
C. 
D. 
E. 
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40. What was your experience with smoke from the oil well fires 
in Kuwait? 

A. I WAS NOT EXPOSED to the smoke from oil well fires. 

B. I was. exposed to the smoke but did NOT find it 
irritating. 

C. I was exposed to the smoke and found it mildly 
irritating. 

D. I was exposed to the smoke and found it moderately 
irritating. 

E. I was exposed to the smoke and found it severely 
irritating. 



Please indicate if you are experiencing any of the following 
problems TODAY . 



41. 


Diarrhea 


YES 


NO 


42. 


Cough 


YES 


NO 


43. 


Cold 


YES 


NO 


44. 


Skin irritation 


YES 


NO 


45. 


Eye irritation 


YES 


NO 



46. Which of the following best describes the MEDICAL BRIEFING 
you received about the Middle East? 

A. I DID NOT RECEIVE any medical briefing about the area. 

B. I received a mediical briefing, but I DON'T REMEMBER what 
it was about. 

C. I received a medical briefing, but the information WAS 
NOT USEFUL to me. 

D. I received a medical briefing and the information was 
USEFUL to me. 

47. How well do you feel the Medical Department prepared you to 
protect your health in the Middle East? 

A. I was VERY WELL PREPARED by the Medical Department to 
protect my health. 

B. I was ADEQUATELY PREPARED by .iUie Medical Department to 
protect my health. 

C. I was POORLY PREPARED by the Medical Department to 
protect my health. 

D. The Medical Department DID NOT PREPARE ME AT ALL to 
protect my health. 

YOU HAVE FINISHED J THANK YOU VERY MUCH FOR YOUR COOPERATION. 
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Record # 
Date 



OPERATION DESERT STORM DEPLOYMENT QUESTIONNAIRE 
IDENTIFICATION AND ANSWER SHEET 



NAMEr 
SS# 



MOS: 



RANK:_ 
DOB: 



PRESENT COMMAND: 
PARENT COMMAND: 
HOME ADDRESS: 



!™_f!?!f^^ SERVICE:^ DATE ARRIVED IN MIDEAST: 



1 > 


A B C D 


17. 


A B C D 


33. 


YES 


NO 


? 


2 . 


A B 


18. 


A B C D 


34. 


YES 


NO 


? 


3. 


A B C D E 


19. 


A B C D 


35. 


YES 


NO 


? 


4. 


A B C D 


20. 


A B C D 


36. 


YES 


NO 


*? 

• 


5. 


A B C D 


21. 


A B C D 


37. 


A B 


C D 


E 


6. 


A B C D 


22. 


A B C D 


38. 


A B 


C D 


E 


7. 


A B C D 


23. 


A B C D 


39. 


A B 


C D 


E 


8. 


A B C D 


24. 


A B C D E 


40. 


A B 


C D 


E 


9, 


A B C D 


25. 


ABODE 


41. 


YES 


NO 




10. 


A B C D 


26. 


ABODE 


42. 


YES 


NO 




11. 


A B C D 


27. 


ABODE 


43. 


YES 


NO 




12. 


A B C D 


28. 


A B C D E 


44. 


YES 


NO 




13. 


A B C D 


29. 


A B C D 


45. 


YES 


NO 




14. 


A B C D 


30. 


A B C D E 


46. 


A B 


C D 




15. 


A B C D 


31. 


A B C D E 


47. 


A B 


C D 




16. 


A B C D 


32. 


YES NO ? 











SEX: 
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INSTRUCTIONS FOR ADMINISTRATION OF 
OPERATION DESERT STORM DEPLOYMENT QUESTIONNAIRE 



1. DISTRIBUTE QUESTIONNAIRE BOOKLETS, ANSWER SHEETS AND PENCILS. 

2. REMIND PARTICIPANTS HQI TO WRITE IN THE BOOKLETS BUT QMLl ON 
THE ANSWER SHEETS. 

3. TELL PARTICIPANTS THAT SURVEY IS VOLUNTARY AND THAT THE 
INFORMATION IS COVERED BY THE PRIVACY ACT OF 1974. 

4. INSTRUCT PARTICIPANTS TO FILL OUT IDENTIFICATION PORTION OF 
ANSWER SHEET: 

A. NAME, RANK, SS#, MOS, DOB, SEX « SELF-EXPLANATORY. 

B. PRESENT COMMAND = ATTACHED TO NOW. 

C. PARENT COMMAND •= IF SAME AS PRESENT COMMAND, WRITE 
"SAME". IF TAD FROM ANOTHER COMMAND, WRITE THE NAME 
OF ORIGINAL COMMAND. 

D. HOME ADDRESS = USE BEST ADDRESS FOR FUTURE CONTACT. 

E. YR ENTERED SVC AND DATE ARRIVED ME - SELF EXPLANATORY i 

5. INSTRUCT PARTICIPANTS TO WRITE THE FOLLOWING INFORMATION 
CONCERNING THE USE OF THE CHEMICAL BIOLOGICAL WARFARE MEDICATIONS 
IN THE LOWER -RIGHT HAND CORNER OF THE ANSWER SHEET: 

A. CBW = YES (IF THEY TOOK THE MEDICATIONS) 

B. CBW = NO (IF THEY DID NOT TAKE THE MEDICATIONS) 

6. EXPLAIN THAT FOR QUESTIONS 32 - 36, THE QUESTION MARK ON THE 
ANSWER SHEET MEANS "DON'T KNOW". 

7. ADVISE PARTICIPANTS THAT YOU WILL EXPLAIN ANY UNFAMILIAR 
TERMS TO THEM. 

8. REMIND PARTICIPANTS THAT THE PERIOD COVERED IS OPERATION 
DESERT STORM 17 JANUARY TO PRESENT . 

9. AS EACH PERSON FINISHES WITH THEIR ANSWER SHEET, REVIEW IT 
FOR COMPLETENESS. 

10. PLACE THE ANSWER SHEETS IN AN ENVELOPE LA3ELED WITH THE 
TESTING SITE AND DATE. 

11. ALSO PtJT A SHEET OF PAPER IN THE ENVELOPE ON WHICH YOU HAVE 
RECORDED THE FOLLOWING: 

A. NAMES OF UNIT COMMANDER, YOUR POINT OF CONTACT AND THE 
UNIT'S MEDICMj REPRESENTATIVE. 

B. A BRIEF SUMMARY OF THEIR LOCATIONS DURING DESERT STORM. 
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DEPARTMENT OF THE AIR FORCE 

HEADQUARTERS UNITED STATES AIR FORCE 
20332-6188 




THE ARMY 

SUBJECT: 



2 4DEC1992 

MEMORANDUM FOR THE ADMINISTRATIVE ASSISTANT TO THE SECRETARY, DEPARTMENT OF 

Report to Congress - Exposure of Persian Gulf Members to Pummn «f 
Burning oil - INFORMATION MEMORANDUM •"eniDers to Fumes of 

We reviewed your request for Air Force Input for tha amn^n* /. 
The Air Force does not have any studies In prweerLnSermSa bJS.S?"''""'* 
adverse health consequences from exposures to fumes S S2 In L m . 
believe, based on our clinical experience to date. tSat tSe^S'lS i*„e!S t 
initiate additional epidemiologic research at the present tlSe I 

Most Air Fbrce personnel who participated In Operation desbbt cmou 

we have had no reports of diagnosed conditions eatxaed by inhalation «i In 
fire fumes occurring among Air Force personnel. The Interim nii?;„f 

that the on fires posed minimal health risics to the majority of Ms 
personnel. In August 1S92. ah Expert Panel convened at the Un?I«SL . 
university of the Health Sciences and discussed the Iwue of pitJ^Jamfciy 
*°Mf ~n«'"<««d th«t reported symptoms among 0Drie5eran?l^. 

unl kely to have been caused by exposure to petrochemical or o?he? 
envlroniflsntal risk factors. or oxner 

We support development of the Persian Gulf War Health Veteran's R•.nl•♦,.^, 
The registry will maintain the essential demographic and exposSJe iSfnrSl?!!^ 
required to support future epidemiologic research. The a" ?orce ? 
cooperating w th the Joint Services Environmental Support Grow .hh 
is providing Information concerning U.S. Air Force ODS peraoSSi iffffi* 
locations, meteorological data. anS satelllta Imagery! asters, unit 

We believe that the JSESG and Kuwaiti Risk Assessment Team ah^^uiH 
antinue their respective activities, and these operations sS^if ^i! . 
adequate congressional support. Our current nol lev of rllJ^!!? '^ »-ecelve 
ninesses associated wIth'SSs deplS^nSJt :7Jl'?IiSTn'*I„':??;^^"^^^^ 
MY point Of contact Is Lt Col Relford E. Patterson. HQ A?i^;%ei;*'•I'"y?'^• 
Avenue. Boning AFB DC 20331-618B. DSN 297-1837 pr cSz) 83?' 




ALEXANDER M. SLOAN 
Lieutenant General. USAF, mc 
Surgeon General 



